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(57)Abstract: 

PI RP( )S1 : 1 o obtain plastic moldings ha\ ing high surlace hardness and tax orable 
durability h\ laminating a first and a second lav ers formed of a moture ot a (partial) 
h\drolv/ate of alkoxv sikine with acpvlic resins and a third lavcr U Mined ol an -* r ■ -h 

organopolv siloxane resin, each composition being shown In the respective formulas. ' -n-. 
on the surface of a plastic base material. 

CONS 111 1 1 TP )N: A llrsi and a second la\ ers and a tli ird la\ ei "at e successo et\ ^k. 

laminated on the surface of a plastic base material, wherein the fiiM and the second ci:.-- " 

lav ers are tonned hv thermosetting w ith the heat of reaction a mo tare of 1 -4()wt." <> r:t : - v ' 

and 4()-°'0\\t." n of a ( partial > In drolv /ate of an alkoxv silanc. show n b_v formula I 

(wherein R2 represents an organic group having a 1 -4C alkvl group. RJ represents a , ^ > 

I-4C alkvl group and n represents an integer of 0-2). with W-(i0ut."n and 60- 1 ()wt.° <> L ' " ^ F , 

of respective acrvlic resins ha\mg 1 9 l )-50 5u of molar ratios in repealing unit 

fo nr. u las II. 1 1 1 and 1 1 ' m i 0 of molar rat ios in repeat ing unit f -rimi las [ V. Y. in v. 
repealing units shown b\ formulas 11. ill. IV. \ - (wherein \ ref^re .en's a hvdrogen — Cr. : - e — ■ — 

atoms. R4 represents a 2-5C alkvlene group and R5 represents a I -4C alkvl group). °" -~ " 

w hile the third la\ er is formed b\ thermosetting an organopolv si loxane resin of a 
substance ot'a (partial) hvdrolv/ate of alkowsilane shown In formula Yl. 
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CLAIMS 



|CLiiniM| 

[Claim I | 1 a [Masfcs base-material trout tace. it m ihe tollow ing formula ( A i. 
| formula I | 

R2 n-SHOKC 4-n ... (A> 

i he inside \<i of |. however a formula is the organic machine which lias one or more bases chosen liom the group which 
consists ot the alh\ 1 group of carbon numbers 1 -4, a \ inv I group or a meta-chestiuit ROklSl il machine, the ammo group, an 
epo\\ -group, and a stiltli>dr\l group. RA is the alkv I group ot carbon numbers 1-4. and n is the integer of 0-2.] the h\drol\/ate 
( portion ( ot ihe alko.xv silane come out ot and show ri. its partial condensate or I - 4() " „ ot the w eight ( weight criteria In 
R2nSi( ) (4-n ) 2 conversions ) ot such mixture, and the tollow ing formula < HI } -- and ( H-2 ) — 
[ formula 2 | 

— [ 0 H 2 - 0 -f — ■ • • i H 1 ) 

0 0 - H 4 ■- ( ; H 
2 H - 

Ch--'' • * ■ 1 R 2 ) 

i" 0 0 R " 

fhe inside \ ot j. however a formula is a hvdrogen atom or a metln i group. I\4 is die alkvlcnc machine of carbon numbers 
2-5. and i<5 is the alkv i group of carbon numbers 1-4.| Ihe 1st Liver which it comes out | Liver |. matnlv consists] Liver ] of a 
repeating unit shown, and comes to cai rv out heat-of-reaction hardening of acn lie resin ( l|00-(>o n <> of the weighi | whose 
mole ratios i p cp of ihC repeating unit i H I ) and ( H-2 ) are 1 00 - s 0 50 ] mixture or a reactant. the hvdrolv /ate ( portion ) of 
the alkowsilane diown h\ the ahov e-nient ioned formula < A), its partial condensate or 40 - 00 ° () of the weight (weiglit criteria 
In K2i.Si( ) 1 4-n i 2 eonv ersi on s ) of such mixture, and the tollow ing formula (CI ) and ( C2 ) -- 
| Lormul.i "1 

* : " H .• : - * - ( 2 : > 

2 0 0-R'-- 0 I; 
1 " H - 

O 0 R - 

I he mode \ ot [. however a formula A a hvdi ogen atom or a methv I gi"oup. R4 is die alkvlcnc machine of carbon numbers 
2-5. and K5 i - the alkv I group of carbon numbers 1 -4. | from the repeating unit come out of and show n -- mainK -- becoming 
-- this repealing unit (CI ) -- and < C2 ) the 2nd iaver w Inch comes to carrv out heat-of-reaetion hardening of aer\ lie resin 

( II loo-io A. otdlie weijin [ whose moC ratios ir si are I oo - ] oo o ] n n \ t ; j t c or a reactant and the tollow ing formula < I ) 

I I o! inn ia 4 ] 

\< K > v -Sii uK 1 1 1 1 4 -\ 1 1 ) 

Ihe mode Lo ol |. howev er a formula is the alkv 1 gi oup of ; he carbon numbers 1 - ; replaced bv the alkv i g roup of carbon 
number 1 - L the v m\ I gioup or the mcla-chcstnut R< >klNi II machine, the ammo group, and one or more bases chosen from 
the erm.p w m.c i eons i -is o! a glv cuiox ; machir.e. KM' is the alkv I group of carbon numbers 1-4. and v is the integer of o-2. ] 
1 he pla .t u - moid ine oh i eel projected in the t;oiit la*, e wluJi lui i ies out the ianunatmg ot the Ad la\ ei wliidi makes tile 
organepolv - iloxane re -an wim h comes out and consists o! fie hvdrow /ale i portion i. its p.i 1 1 1 ti i condensate, or sm h mixtuie of 
the a I row si ,me show r come to heat -h a i den one bv one !rom the A; hi\ er. and is characterized bv ihe bird clapper. 
(Claim 2 | I m . ; i d lav ei is I he toi low ing formula ( I ) ). 
j i ormiiia ^ : 
R~-si ; i ( )KS ) 1 1 ) i 

I he in side K ~ oi | . howev ei a tomuila is the alkv I gioup ot the carbo:i n umbel's I - > replaced bv one oi more l\ises chosen 
Irom the eioup ^ iiic h u't'^M^ ot ihe alkv I e:otip. the v inv gioup oi tr,e met a -c he -I nut K( »KI^I \ \ mac tune, amnm -jioup. and 
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gbcidox} machine of carbon numbers 1-4. and KS is the alk\l group of carbon numbers 1-4.] 1 he plastic-molding object 
protected from the layer which made the organopob siloxanc resin which comes out and consists of the In drob /ale (portion), 
its partial condensate or ^ > < ) - ^0 °o ot the weight ( weight criteria b\ Si()3 2 conversions) of such mixture, and 1 0 - 70 u u 
oi the wcigin ol coiioidai sihca ol liie li iaiko\\Miaiie Mioun hcai-haidcii iii iiic lioni lace avoiding to claim 1 Juiia^'ici i/ed 
b\ the bud clapper. 

[Claim ; | 1 he plastic-molding object protected in the front face according to claim 2 characterized by at least ^0",, of the 
weight of tlie trialkoxy silane used tor constituting the _m\1 layer being methyl trialkoxy siiane. 

[Claim 4] I he plastic-molding object by which the alkoxy silane used tor constituting the 3rd layer was protected from the 
tetrapod alkoxy silane not more than 40 mol n o. and the trialkoxy si lane beyond 60 mol °n in the front face according to claim I 
characterized mainly by the bird clapper. 

[Claim s | I he plastic-mold imj object protected in the trout face according to claim 1 to 4 whose plastics base material is 
pol\ carbonate resin. 

| Claim 0| 1 he manufacture method of the plastic-molding object protected in the \ioin face characterized by applying the 
constituent characterized h\ providing the following, making the 2nd layer form by heating subsequently. apply ing the 
constituent which contains an organopob si loxane resin on this 2nd layer, and subsequent!} making the 3rd layer form by 
heating, (hi a plast ics base material. lhc\ are the hy droly zate < port ion L its partial condensate, or such mixture of alkoxy si lane. 
Appl\ the constituent containing mixture or a reactant with the acrylic resin which has a hydroxy I. the Kt layer is made to 
form by subsequently heating, and they are the hy droly zatc (portion), its partial condensate, or such mixture of alkoxy silane 
on this 1 st lax or. Mixture or a reactant w iih the acr\ lie resin which has a h\drox\ I. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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2 **** s | )OUs t i lc word which can not be translated. 
3. In the drawing. an> words are not translated. 

Dl I AM I D 1)1 SC KI1M ION 

| Detailed Description of the Invention) 

|1MM)|| 

| Industrial Application) this invention re Lues to the plastic-molding object protected in the tront face, and its nianutacture 
method. furthermore, surface hardness is related with the plastic-molding ohject improved remarkablv and Us manufacture 
method hv covering a plastics base-matci ial front face w ith the hardening: film which consist-, of a specitic three-tiered 
struct Lire in detail. 
[i)0()2] 

| Description of the Prior Art) Plastic material is used for the various use taking advantage ol the features, such as shock 
resistance, lightweight nature, processabilitv . and transparence . f.speciallv the acrvhc rcvu which is transparent plastics. 
pol\ carbonate resin, a stvrene resin, etc. are broadlv med as an alternative of glass. Howevei. a front face tends to get 
damaged deficient K to abrasion-proof nature, and these resins have a fault -- a solvent is eas\ to be invaded. 
|()(K)3| Much proposals which improve surface hardness hv covering the hardening tilm of a silicone sv stein on the tront tace 
of plastics from the former in order to improve these faults have been made. I or example, the covering constituent 
( J P. 5 1 -27aO.A. JP.^5- C M07 1 .A ) which consists of a trihvdroxv silane partial condensate and colloidal silica is mentioned, and 
these hardening coats give the abrasion resistance excellent in the plastics base material. However, in case heat hardening of 
these covering constituents is carried out. if impasto b carried out for the contraction accompanving formation of the bridge 
formation network structure, it will be eas\ to produce a crack, therefore then will usual b be used bv thickness about 0 
micrometers or le-.v however, the influence of the surface hardness of a plastics base material comes out stronglv according to 
coating thickness being thin, and enough -- it scratches and hardness is not obtained Moreover, the constituent m which 
impasto is possible to some extent is indicated by three persons' suitable composition ratio in the hvdrolvsis condensate ol 
tetrapod alkoxv silane. alkv Itrialkoxv silane. and a dialkvl dialkoxv silane (JP.02-275 I 70. A). Although a base material 
scratches and hardness is improved a little in this comtitucnt. abrasion resistance is not obtained, but if a front tace is ground 
hv steel wool etc.. a will get damaged easilv. Moreover, the laminating of an urethane s\ aem paint film, the optical hardening 
film of a polv functional acr\ late sv stem resin, and the organopolvsiloxanc swem heat-curing I ilm is carried out one b\ one 
on a ha-e materia!, and the method ( JP.5X-Ssfo^.A ) of plastics scratching and improving hardness and wear-resistant both is 
proposed. It is necessarv to suck an optical hardening laver and a siloxane laver at all. but to prepare a glue line between them 
further b\ this method, lor the reason. It is not onlv complicated on operation, but | since optical hardening and heat curing 
are moreov er combined. | in order to use an optical hardening film, it becomes a problem in respect of endurance, such as 
weatherabihtv. Moreover, the primer constituent which contains the acrvhc resin which has an alkoxv si l\ 1 machine on a base 
material as the improvement method of the surface hardness of a plastics base material is indicated < JP. 5-786 I 5. A). However, 
this method of counting of two-la\er structure has the inadequate adhesive propertv ot a base material and a primer lavei. 
and there is a problem also in endurance. 
| oon-4 1 

[Problem(s) to be Solved bv the Invention) I he purpose of this invention is to have abrasion resistance and the high surface 
hardness which snatches and is excellent in hardness and otter the good plastic-molding object of endurance. 
[0005 ) 

| Means tor Solv nig the Problem| That the fault of this plastic-molding object should be improved, wholeheartedly as a result 
ot' research, this invention person touno 1 out that surtace hardness, i.e.. abrasion resistant, and the plast ic-moidmg object 
which hardness h excellent bv scratching and is further rich in adhesion endurance wcic ucouued. and reached this invention 
bv can" me out tl e laminating of the three-tiered structure w Inch chances from a specilu Le cr to a plastics base-material 
fi out tav e 

jonoo] 1 hat is. tin , invention is the follow me fornuiia i \ ) to a plasik s base- mat ei lai Mont tace. 

jooir| 

; 1 oriuula 0| 

K2 n-Su ( >k ; i 4-n ... i \ i 

I he i n s k i e K 7 of ■ however a tormula is the organic machine which ha- one or more ha-c- ^ohii Irom the group which 
consists of the a Ik', 1 groim ot carbon numbers I --f a v inv I group or a met a -client nut K< >k M 1 1 machine, the amino group, an 
epoxv ei on p. and a si 1 1 tin drv I group. K ■ n the alkv I group ot cai bon numbers 1 -1. and n s fie integer ot < )-7 . j the hvdroh. /ale 
i portion i o ] i he a! r.o \ v si Line come out of and show n. its part iai c oiuiei i .ate or i - do ' ( u t lie weight (weight criteria bv 



R2 nSic ) (4-n) 2 conversions) of such mixture and the follow ing toruuila ( B 1 ) - and ( B-2 ) -- 

|()0()Xj 

I \ ormuia 7 ] 

X 

r CHr C -} ■ • * [HI) 

0 O 0 - R 4 - C H 
OH ■ 

— j- i:k : -'.' -t - • • • i r ; 

c o o h ' 

[ooo^J I he .made X ot ' [. how esc r a formula h a hxdrogen atom or a nieth\ i group. R4 is the alkx I cue machine of carbon 
numbers 2-r . aiul tf* is the alkx I group ot' carbon numbers I-4.| I he 1st lax cr which il comes out | laxer |. niainlx consists 
lax ei ] of a repeat nig unit shown, and comes n > carrx out heat -of- react ion harden m e of acr\ lie resin ( I )00-f>( ) 0 „ of the xx ci l! ht 
[ \s hose mole ratios i p cj ) of this repeating unit iHl i and i b-2 ) are I - 50 50 ] mixture or a reaetant. the In drol\ /ate 
(portion ) ot the alko\ x si lane shown bx the abox e-iiient ioned formula i A >. its pari lal condem ate or 40 - oo 0 „ of the w eight 
( x\ eight criteria hx K2nSi( ) ( 4-n \ 2 com crsions \ of such mixture, and the follow in:/ form u I ; ( ( ' I I -- and ( 02 ) — 
|00!0] 
[ formula 8 ] 

X 

-{- r h , ^ • - - * • ( c : ) 

0 0 0 - R * - 0 I: 
■2 il, 

• f CH-0 — j-- - - ■ ■ (-2) 

C OOP 1 

|0()ll] The inside X ot" | . hoxx e\ er a formula b a hxdrogen atom or a methx I group. R4 is the alkx lene machine of carbon 
numbers 2-5. and K5 is the alkx I group of carbon number-. 1-4.) from the repeating unit come out of and shown -- mamlx -- 
becoming this repeating unit (01 ) — and (C2) the 2nd lax er winch comes to carrx out iieat-of-reaction hardening of aerx lie 
resin ( 11)60- 1 0 n n of :he weight | whose mole i alios (r - ) are 1 W - 1 00 0 ] mixture or a reaetant and the following formula 
(b) 

|00I2| 

[ formula °- j 

Rs> \-Si(t)R 10) 4-\ ..(!■) 

1 he inside R0of|. however a formula is the a!k\ I group of the carbon numbers 1-5 replaced b\ the ah>| group ot carbon 
numbers ] -4. the \ un I group or the mcta-chesi nut R( )k 1SI II machine, the amino group, and one or more bases chosen from 
the group which consists of a glxcidoxx machine. R 10 is i he alkx I group of carbon numbers I -4. and \ is the integer of 0-2.] It 
is the plastic-molding object protected in the front face which carries out the laminating of the ; rd laxer which makes the 
organopolx sj| t )\ane resin which comes out and consists of the hxdrolx/ate (portion), its partial condensate, or such mixture of 
the alkoxx si lane shown come to heat-harden one hx one from the 1st laxer. and is characterized bx the bird clapper. 
[0015] The 1st laxer of this imention is a thin film laxer with main organic components tacrxhc resin component) obtained 
by carrx ing out heat-of-reaetiou hardening of the hxdrolx/ate (portion) of alkoxx si lane, its partial condensate or such mixture, 
the mixture of the acrxlic resin which has a specific functional group, or the reaetant. 

[0014] The alkoxx sikne used bx the 1 st laxer of this imention is the tctrapod. I ( M<l. or the dialkoxx sdane shown b\ the 

lb I low. ing formula ( A > 

[0015] 

[ formula 1 0] 

R2 n-Si<< )R5 ) 4-n ... ( \) 

It sets at an abox e-mcntioncd ceremonx and is R2 It is the organic machine which has one or more ha <es chosen from the 
group w Inch consist- of the alkx I group ot carbon numbers 1-4. a x tnx . group or a meta-che - tuut KOk I Ml I machine, the 
amino group, an epos; group, and a si 1 1 tlix drx I eroup. .aid is R " \\ is die alkx I group of carbon numbers I -4. and n is the 
integer of 0-2 

bio 1 n] 1 fere, an org.mic machine max be an adphalic fx drocarhon machine of carbon numbers I - I o. and max be a straight 
chain-like, and x oa max hraik h. and these ma; he put mgethci . I his organic much ine max ha\ e as a Mihst itueut one son or 
two sorts or more ot bases chosen fiom a met,: -chest nut K < >kls| 1 1 machine, the ammo group, an epox , group, and a 
sulthxdi'; 1 group. Moreover. R2 W hen n is 2. \iki max 'v die same or two or more son - ot different combination. 
|o<) i " ] As this alkox , - ilane. tor example, a teiramelho v\ si lane, a tctrapod ethoxx sikuie. \ -efafvtd oopropanal IM Ri )k 1SI 1 1 
silane. tctrapod butoe. ^i lane, methx ! trimetoxx sdane. Methx 1 tricdioxx sdane. ethx 1 trimctho\x -mane, x mx Itrimetoxx^ ilane. 
\ inx hriethoxx sdane. ^-methaerx loxx piopx I nunethow si lane. ; -glxcidoxx propx hi imetoxx m lane. 2-(5. 4-epoxx ex clohexx I ) 
ethx I t i i met hoxx siktne. ^-aminnpropx 1 triethoxx siiane. v s-' 2-aminoetln I >- ; -am mopi opx > trime! ho\ x si lane, "-mercapto 
[>iop_, It r imel ho xx si kmc. vh methx I d imetluixx s] , iin e. \ in \ ! metigx I d i me! hoxx si lane. ; -n >e: h..ic rx '> >\x pio;>\ I methx I 
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dimethoxv silane. 3-glv cidox} pvop\ Imeth} Idmietox} silane. 3-aminopropv I meth} IdiethoxAsilane. etc. are mentioned. The 
hardening film obtained scratches, tetrapod alkoxvsilane and meth} i trialkoxvsilane are desirable in respect of hardness, and 
meth\l tnmetox} ■a lane and meth} 1 triethox} si lane are desirable in respect of econom ical efficiencv and the endurance of a 

Lai dciiiiig 1 iiiii a!-\iU" ail. I ! iCSC v.Oii ipOUl ki> ait. i i ide | 'C i ieiC i i l OI Caii Use iUu oi I j iOI C sOi'i s Coik'CUV C i V . 

1 00 IS] The alko\>silane ok the raw material which has not been understood as what a part or all of this alkox} si lane 
hvdrolv/ed. the condensate in which a part or all of this hvdrolv/alc carried out the condensation reaction, and this condensate 
an added water part condenses the h}drolv/ate (portion) and it*, partial condensate of alko\\ silane. and these are obtained h\ 
so-called | cam mil: out a so! gel reaction. 

1 00 1 c ) ] The In droK /ate ( portion ) and its partial condensate of the abo\ e-mentioned alkox} m lane ( )r it dilutes w ith a soK ent. 
this alko\\silane - 1 1 q of alkoxv groups -- receiving -- usualK -- the o.o to 10 time equivalent - desirable -- the one to e 
time equivalent -- further -- desirable the water of the 1 .5 to ; time equivalent -- adding -- the bottom of existence of an acid 
cataKst -- a non-solvent -- A part or all of the thing to w Inch a part or all huiroK/ed this alkoxv si lane, and tins hvdrolv/ate 
condenses, and these are obtained hv [ so-called ] earning out a sol eel reaction. I he sol gel reaction mixture containing tiie 
hvdroiv /ate (portion) and its partial condensate ol the alkoxvsilane obtained in this wav usualK ripes. and is used. Although 
this digestion period does not general!} have ****** since it is dependent on the kind and amount of the kind of alkoxv silane 
to he used and concentration, the amount of water, the kind of cataKst and an amount, and a diluent solvent, after it performs 
digestion lot several davs from several hours, it is usual!} used for the constituent for coating. 

1 0020] Here. a> an acid cataKst to be used, organic acids, such as inorganic acids, such as a hv drochloric acid, a phosphoric 
acid, a sulfuric at id. a nitric acid, a nitrous acid, perchloric acid, and a sulfamic acid, a tormie acid, an acetic acid, a propionic 
acid, butanoic acid, oxalic acid, a succinic acid, a maleic acid, a lactic acid, and p-toluenesul tonic acid, are mentioned, from 
the residual piopert} at the time of making it the cataKst effect, the Mahilit} of a constituent, and a hardening film etc. - 
desirable - a h} drochloric acid and an acetic acid -- an acetic acid is mentioned especiaiK preterablv It is usual!} preferablv 
used | as oppo >ed to the concentration of 0.00 1 to I convention at an inorganic acid as opposed to this alkox} silane at 
an cn'gamc acid | for this acid at 1 - 20 °o of the weight 0 I to 50" <> of the weight 0.000 I to 2 ****. 

[002! | Addition in process, i.e.. digestion, and all can use the solvent as a diluent preterablv in the middle of the addition 
before the addnie-water decomposition reaction of this alkox} si lane, or this reaction. 

1 0022) furthermore, as the above-mentioned solvent, alcoholic swem solvents, such as a methanol, eihanok an isopropanol. 
n-butanol a sec-butanol. a 4-meth} l-2-pentanok 2-etliox}ethanok and 2-butoxv ethanol. are usualK used. I w o or more sorts 
of these solvents can be used together. 

1 0(1231 Moreover as tor the above-mentioned so! gel reaction mixture, it is desirable to make it pi I 3.0-6.0 in respect of the 
stab 1 1 it} . 

[0024 ) The act} he resin ( 1 ) used b_v the I st lav er of this inv ention is an acr\ late sv stem polv mer w Inch mainK consists of a 

repeating unit show n hv the follow ing formula (HI) and t B-2 i and which lias a hvdrow I ( meta). 

|0025| 

| formula I 1 | 

X 

■ : CH : - -r -}-■-- * • • ( B 1 ) 

r o o - P 4 r h 

■2 h . 

— j- C K : - '2 - — -- • • • ( R 2 J 

0 G 0 R * 

|0o2b] Merc, the inside \ of a formula is a h}drogcn atom or a meth}] group, and is R4. It is the alkvlene machine of carbon 
numbers 2-:". and is R>. It is the alk}l group ot' carbon numbers 1-4. and p q is ] 00 - so so in a mole ratio. Moreover, 
aerv late ( nu la i means methaerv late or act'} late. 

|002~] I he above-mentioned acr}lie resin (I) is the copolv mer o! h} dro\} I content ( meta > aerv late and alkvl methaerv late, 
and can contain the other v inv I monomer component mentioned later. \s this h\ droxv I content I meta ) aerv late for example. 

2- Kdro\\ ethv I mcthacr} late. 2-hv droxv ethv I act} late. 2 hv drox \ pi opv I methaerv late. 2-lr droxvpropv I aerv late. 

3- 1'} dro\} prop} I methaerv late. 3-h\ olroxv propv I aerv late. 2-hv dro\ \ -isopropv I methnep Lite, ^-hv droxv -Kopmpv I aerv Lite. 

4- h}dro\} hut; 1 methaerv late. 4dn drow butv I act"} late. 24i}dio\\ but} I mcthacr} late. 2-hvdroxv butv I aerv late. 2-hvdiow-3 
meth} l-piop} I methaei} late. 2-hv droxv -2 met hv l-propv Lcrv late. 2 h>di'ox}-2 mcih} 1-hul} I mcthacr. late. 2-hv drox\ -pentv I 
act v late. } dt o\ \ - -met) rv I-prop\ I mcthacr} late. ; -h}drox} - 2 add 3-dimeth}i prop} I in :thacrv late etc. is mentioned. It is 
the point ot the pertorniance obtained and econom ical et t icicikv , and 2-h \ droxv ethv I met I aerv late 2* -hv drox \ ethv I aerv Lite, 
.^-i }dro\; p;opv ! methaeiv Lite, and .^-hvdroxv propv ; aei;. late arc c^pccia'K dcMiabie ll e >j compounds arc independent -- oi 
two or more s, .;■!-. can be u^ed collectiv elv Moreover a^alk}! metlru v\ late. meth;. I m:t ha, rv late, ethv! methaerv late, n-propv I 
met!iacr; 'a 1 :, '-opropv i methacr} late, n-but;. I met ha c:"} late. *-ohur ! mcthacr} late, tert-!- u;;. I mcthacr} late. etc. arc mentioned. 
It is the pom: of : : v performance obtained and c>pce : al!\ m.e:!^} I methaerv late and cT> I m /ihaeiv late are desirable. It milks 

it :alK. and r eas_v to carrv out micr\> plia^e se[\ : ;\:t ion of the ^ompatibiht} witli tile ah- w . -men; loned sol gel solution, and 
! a-, a rcsu d an .1 not desirable although it w, 1 1 1 t!i ink !oi a hv drophon ie p-i o|>cr- \ to mctr-a-.e d t he , ai'bon, number old he alkvl 
eioup ot t n ^ ,2 k' ' mcthacr} late become^ ! ; v e or mo' c ; ir-^e e o:npo ,:nK a'a independent -- o- : u . » - »i mote sorts can be u-.cd 
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[0028] When this ac r\ lie resin (I) sets to p and q the mole ratio of the aery late repeating unit which has the hydroxy! 
expressed with the above-mentioned formula (Bl ) (metal, and the alky I methacrylate repeating unit expressed with the 
above-mentioned formula ( B-2 ). respect i\ el\ . p q is 1 00 - 50 SO. and a polv mer that mainly consists of s 05 - 40 00 
preterabb in a mole rat i w i! there are tew hydroxy is than one-mol "u, sufficient endurance wiii not oe acquired, but if j than 
50 mol ] more adhesion with a base material may tall. 

[0020] moreover, the purpose vv Inch raises | endurance disadvantage ****** ;ltl udhesiv c propei ty . solubility. | the ot iginul 
performance to this acrylic resin -- the above-mentioned (meta) aery late polymer- receiving -- less than 3o mol 11 u -- 
desirable -- less than I 5 mol n n - it can come out comparatively and other v m\ I monomers can be added as a 
copolv men/ation component 

|0()3(i| As tins vinyl monomer, stvrene. \in\l acetate, aery lonitrile. a mcthacry lonitrile. an acrylic acid, a mcthacry he acid, 
methv I acr> late. eth;. 1 acrv late. 2-ethv lhe\\ I methacrv late. etc. are mentioned 

1 003 1 | Although this acr\ lie resin is obtained bv cai r\ my. out a poly meri/ation by arbitrary w o 1 1 -k now n methods using the 
acrv late and alk \ I mcthacry late which have the abov e-ment loned hy di o\v I ( meta ). it is the point w h ich does not contain 
random copolv met i/at ior. nature and an lonicitv impurity, and its radical copolv meri/ation method m the mside of an inactive 
sol v ent i s desirable. 

|0032] As this polv meri/ation solvent, alcohols, such as ester, such as ether, such as ketones, such as hv drocarbons. such as 
ben/ene. toluene, a xylene, a cvelohexane. and a hexane. an acetone, a methv 1 eth} I ketone, and a methv I isobutvl ketone. I. 
2-dimethoxy ethane. I. 3-dioxane. and a tetrahvdrofuran. ethyl acetate, butyl acetate, and ethoxv ethvl acetate, a methanol, 
ethanol. an isopropanol. and n-butanol. are mentioned. I hese solvents may use two or more sorts together. 
[0033] Although polv meri/ation temperature and polv meri/ation time do not general!) have ****** since it is dependent on 
the initiator to be used, they are usually 4-10 hours preferably at 60-80 degrees C 50-100 degrees C for 2 to 24 hours that 
what is necessary is just to use suitably a radical initiator well-known as a polv meri/ation initiator. 

|0034| I he molecular weight of the aery he resin of the 1st layer of this invention is 50.000 or more preferahiv 20.000 or more 
in weight average molecular weight at least, in order to fully demonstrate the performance as the 1st laver. 
[0035 | The 1st laver in this invention is formed bv using this as a constituent for coating, after mixing the sol gel reaction 
mixture containing the hydroly /ate (portion), its partial condensate, or these ******** of the above-mentioned alkoxv si lane, 
and the solution which dissolved the above-mentioned acrvlic resin (I) and leaving it under ordmarv temperature preferahiv 
for several hour- or more. Bv earning out ordinary temperature neglect for several hours or more, this constituent for coating 
is transparent, and a uniform hardening him without a crack is obtained. As thU reason, if it is lett in this wav. a hvdrolv/ate 
(portion L it*, partial condensate or such mixture (sol gel reaetant ). and the hydroxy I of the side chain of this acrv lie resin react 
partially . or hydrogen bond will be carried out and it will be presumed that micro equalization is carried out etc. 
[ 00 36 1 The former is | the 5 - 35 J, <> of the weight (calculation as However. K2nSi( )<4-n) 2 ) latter of the mixed quantitative 
ratio ot" the hv drolv /ate < portion ) of the abov e-mentioned alkoxv silaue. its partial condensate or such mixture ( sol gel 
reaetant ». and acrvlic resin (I) | 05 - fo ° n of the weight preferahiv 00 to 60° o of the weight one to 40° n of the weight. 
Adhesion with a plastics base material mav fall that it will be easy to produce a crack on a hardening film if there are too 
main amounts of a sol gel reaetant. and if too few. the endurance of a hardening film, especial lv water resistance will fall. 
[003") What is necessary is to dissolve both the components of the sol gel reaction mixture containing this sol gel reaction 
mixture, after m xtinv and this acrvlic resin, and sol gel reaction mixture, and just not to spoil the stabilitv of a sol gel reaetant 
as a solvent which dissolves this acrv he resin. Specifically I thanol. an isopropanol. n-butanoi. a sec-hutanoi. I he 
2-ethoxy ethanol. a 4-methv l-2-pentanol. 2-butoxv ethanol. Alcohols, such asdiacetone alcohol, an acetone, a methv I ethvl 
ketone. Methv I isopropv I ketone, a methv I isobutvl ketone, a methv 1 n-amv I ketone. Ketones, such as a cvclohexanone. a 
diisopropvl ether, a tetrahvdrofuran. 1, 4-dioxane. 1. 3-dioxo!ane. I. 2-dimethoxyethane. 1 ther.. such as 1 and 2 diethow 
ethane, ben/ene. toluene, a xvlene. 1 ster. such as hydrocarbons, such as a cvelohexane and n-hexane. ethvl acetate, butv I 
acetate. 2-ethox; ethyl acetate. 2-hutoxy ethyl acetate, and ethyl butv rate, an a^etonitrile. a mtromethane. etc are mentioned. 
I specially . a ketone sy stem solvent is desirable and a methv I ethy i ketone and a methv 1 isobutv I 1- clone are espcciallv 
desirable. Moreover, these solvents can use two or more sorts together. 

|0()3S| It is usualb ^ - 30 11 o of the weight preferably one to 40° o of the weight, and the w hole quantitv mav originate a 
solid-content eon lent in this sol Ringer's injection and an acrv he resin solution, or the solvent as a residue mav new lv add the 
content ot what die above-mentioned constituent for coating used for forming the 1st laver of this invention becomes from the 
hardened material obtained by the sol gel reaction and aery lie resin ( I ) ( henceforth a sol id content Litis chosen out of the 
solvent of the abov emient loned aery lie resin as this solvent. Moreover, the thing of the tola! amount of solvents chosen from 
the alcoholic dcMiuolc \Wem solvent of the above about 20",, of the \u le.ht about I 0" of the weight or more at least is 
desirable 

|"oSw| m o'l ■; i|, in for coaling -- as a curing c at a ly si -- usual lv -- quarternaiv amnion mm -ait. Mich as alkali -metal sails, 
such as Lttnum -ait of aliphatic curhowiic acids, siidi as a formic acid, an acel c acid, a piopiomc ac id, butanoic acid, a lactic 
acid, a tartaric add. and a succinic acid, sodium sail, and potassium salt, a hen/v I inmethv lanunonium salt, a 
teiramethy Limmonium salt, and a telragthy lammonium salt. -- sodium acetate, potassium acetate, aeetic-ac.d 
tctrumcthy kimm.ou: --m. and ben/y I- achate trimetl'.y lanunonium are contained preferahiv 

| <in40] \ !t hough tiie amount of a curing catalyst docs no; generally have ****** since it changes with a curing temperature 
and the ^ctime time-, it is usually desirable to add in ' > ! - ! ^ weight section to this alkoxv s^anc !<•'» weight sec tion 
iv.aU ubit : . '!■.:- '. However ] weight criteria hv K2n^n > i 1-n i 2 eon v etsions } 



[0041 j moreover, this constituent tor coating -- endurance, such as water resistance. — and it mav scratch and meiamine resin 
ma\ be contained for the purpose of impro\ enient in hardness etc. As this meiamine resin, the thing hv which some or all of a 
methvlol machine of a he\a methvlol meiamine was methv l-ether-ized. or the thine. hv which some or all of this methvlol 
machine was butv i-ether-ized is mentioned, those monomers or oligomer vanous Kind- is maaeieei. and ail can be used 
preferably, for example, the C\ mel resin of Mitsui SAI I hkkl . Inc. and the \ ou van kmii of Mitsui loatsu C hemicals. Inc. 
are mentioned. This meiamine resin is preferabK used below in 50 weight sections below the loo weight sections to the 
above-mentioned acrvlic resin (h 100 weight section. 

[0042) The making low temperature and a short time harden this meiamine resin comparative!;, purpose, an acid eaialvst can 
be used. As this acid eaialvst. a ben/enesuifonic acid, p-toluenesultonic acid, methansulfonic acid, a phthalic acid, a maleic 
acid, an itaconic acid, a succinic acid, a citric acid, an acetic acid, a propionic acid, a phosphoric acid, phosphorous acid, 
phenv iphosphonic acid, a nitric acid, a hvdnnhloric acid, a sulfuric acid, a sulfamic ac id. etc. are mentioned, and the^e acids 
are suitablv chosen according to the purpose. This acid is usual K preferabK added below in 5 weight sections below 2o 
weight sections to the meiamine resin 100 weight section. 

1 004 3] Moreover, the above-mentioned constituent for coating can contain a light st tbilt/ei and an ultrav lolet ra\ absorbent. 

in order to improve the weatherahihtv of a plastics base material. Moreover, these can also be u^cd together. 

1 0044 1 As a light stabilizer, tor example Screw ( 2. 2. (>. and o-tetramethv l-4-piperid'. 1 1 carbonate. Screw ( 2. 2. (\ ano 

6-tetramethv l-4-piperid_v I ) succinate. Screw (2. 2. o. and O-tctrametliv l-4-pipcridv 1 ) sebacate. 4-ben/ovlo\v - 2. 2. 0. and 

6-tetrametliv Ipiperidine. 4-hexanov loxy - 2. 2. (>. and 6-tetramethv lpipendine. ()\v-[ 4-oetanovl ] -2. 2. 6. and 

6-tetramethv Ipiperidine. Screw (2. 2. 0. and 6-tetramethv l-4-piperid\ I } diphein imethane - p and p'-dicarbamate. Screw <2. 2. 

6. and 6-tetramethyl-4-piperidv 1 ) benzene - I. Vdisulfo Nl Hindered amine, such as screw (2. 2, 0. and 

6-tetrametln l-4-piperidv 1 ) phenv 1 phosphite Nickel screw (octvl phenv 1) sulfide. [2 and 2'-thio screvs <4-tert-octv 1 phenoiatei| 

N-butv lamine nickel. |2 and 2'ahio screw ( 4-tcrt-OL tx I phenolate)| triethanolamine rnckel. Nickel complex - ^ five - Nickel 

complexes, such asCi tert-butyl-4-hv droxv benzv I phosphoric-acid monochrome eihviatc and nickel dihuihv Idilhiocai hamate. 

are mentioned, these x * are independent -- it is -- ca\t\ ing out -- two or more sorts ma; be used together and it is usualh 

preferabK used below in 20 weight sections below 50 weight sections to the acrvlic rem loo weight section 

[0045] As an ultraviolet rav absorbent, for example 2-hv droxv -4-methoxv beti/ophenoue. 2-hv droxv -4-octoxv benzophenone. 

2. 4-dihv droxv benzophenone. Benzophenones. sue h as 2 and 2'-dih> droxv -4-methox_v hen/opherione 2-{5 '_ methv 1 

-2'-hv droxv phenv 1 ) ben/otriazol. A 2-[2 hydroxy V. 5'-screw (alpha, alpha dimethvl hcn/vli phenv 1 ]-2l l-benzotria/ol. 2-(. ; '. 

5 '- (. ) tci'i-hnty 1 -2'-hv droxv phenv I ) benzotna/ol. A 2-( 2'-tert-butv 1-5 '- methv] -2'-hv di oxv phenv I )-;"-chloro benzotriazol. 

2-(2'- hv dro\v -5'-tert-octv I phenv I) ben/oiria/ol. A /*-< V. > ( i tert-hutv I -2'-h\ drow phenv I )- c -chloro benzotriazol. 

Henzotria/oK. such as 2-( V. 5 ( i lert-amv I -2'-h> droxv phenv I ) benzotriazol t'v anoacrv late, such as the ethv l-2-cv an.o -5. 

2-diphenvl aerv late, the 2-elhv Ihexv l-2-cv ano -.v and 3-diphenvl aerv iale A phenv I SAKISHI late, a p-tert-huthv Iphenv I 

SAK1SHI ra'e. Benzv lidene malonate. such a - S \ U I S I J I rates, such as p-octv I phenv I SAKISHI rate.diethvl p-metlioxv 

benzv lidene malonate. and screw { 2-ethv Ihexv I ) benzv lidene malonate. is mentioned, these x * are independent - it i> -- 

cany ing out -- two or more sorts mav be used together and it is usuallv preferabK used below in 50 weight sections below tne 

1 00 weight sections to this aerv lie resin 1 00 weight section 

1 0046] I he constituent for coating for the 1 st laver in tins mv ention is applied on a pla aics ba^-e material hv methods usuallv 
used, such as a DIP coat, a sprav coat, a How coat, a roll coat, a bar coat, and a spin coat, and can be suitablv chosen with the 
configuration of this base material etc. drvness removal ot'a solvent should usuallv do the hasc material to which this 
constituent was applied under the temperature below the heat deflection temperature of this base material from ordinarv 
temperature -- subsequent!) - about 40- the complex film of the organopoK siloxane and acrvlic resin which are the 1st laver 
of this invention is formed hv carrving out heat hardening at the temperature ot' about 140 degrees (' for - about 4 hour** 
during about 1 0 minutes 

[0047) A part or all of Ileal hardening can serve as the heat hardening of the ad laver in the below -mentioned 2nd laver row 
hv which a laminating is carried out on the Dt laver. 

|004Sj 0.1-1 0 micrometers of thickness of the I st laver are usuallv 1 -5 micrometer- preferabK that what is necessarv is just 
thickness required to fullv paste tip a plasties base material and the 2nd laver or subsequent ones m this invention, and able to 
hold the initial complement of the above-mentioned weatherproof improvement agent. 

1 0040 1 \\ hen the complex lilm which consists old he above-mentioned organopoK sdoxaiu and aerv he resin t H form - the 1 si 
laver. the adhesion ot the 2nd laver and plastics ha -e material which are mentioned later K comes eood. and the 
plastic-moldine object excellent in endurance can be acquired. 

| oo so | j h c lav ei in this invention is a thin tiim laver obtained hv heal -harden ii j the hvdroK/atc (portion) of 

alkoxv s i lane, its partial condensate or such mixture, the mixture ot the aerv lie res in w hich has a spec i tic functional e'"oup. or a 

i eac tan: 

| oos | | ] n- ..a me thm l. as w hat is used for the hv drolv zate ( port ion r its pai t u; c o; - c .-u-.ate. or -nic h n a xlure ot the a K oxv s j hnic 
useC. hv the 2nd lav er in this mv ent ion forming the 1 st ahov e- mentioned lav er can iv iix\l 

|oos2| 1 he aerv he rcMii till which has the hvdroxv 1 used hv the 2nd laver ot this invention is an aerv late swem pob mer 

w Inch ma in I v ^iim^v of the fol low ing tormula a ! ) and a 2 ) a repeat me urn: show n i mc:a 

loos;] 

[ 1 ormula ! 2 ] 
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[0054] I ierc. the inside X of a formula is a hydrogen atom or a methv I group, and is K4. it is the alky lene machine of earbon 
numbers 2-:". and is R5. It is the alky I group of carbon numbers 1-4. When molar quantity of the abov e-mentioned formula 
(CI } and (C2 ) the repeal unit expressed is set io r and s. respective!} . r s is I oo - 1 00 o m a mole ratio. Moreov ci. aen late 
(meta) means mcthacry late or acrv late. 

[005:" ] I his aen lie resin ( 1 1 > is the homopoly mer of the aery late which lias a h\dro\\ I (meta). or the copoiv mer ot this 
hydroxy I eonien: ( metal aer\ late and all- v 1 methacn late, and ean contain the other \ in\ 1 monomer coi n pv >ncnt mentioned 
later. As tin, hydroxy I content (meta) aery late I or example. 2-hy dro\\ ethy I methacn. late. 2-hy drox\ eth> I acrv late. 
2-hv dro\_\ prop} I mediacrv late. 2-hv di o\v prop} 1 aen. late. 5di} dro\_v propv I methacn late. 5-hv dro\\ prop\ 1 aen late. 
2 -h\ drovv -nopo >py I methacn late. 2-hy dro\v - 1 oprop} 1 aen late. 4di\dro\\ hut\ I methacrv late. 4-1^ drox\ butv I aen late. 
2-hydroxy but} I methacn late 2-hydrox\ butyl aen late. 2-kydroxy-2 methv l-propv I methacn late. 2dndroxv-2 
methy l-propy lacrv late. 2-hy dtoxy-2 methv l-butv I methacn late. 2-h\dro\\ -pent} I aen late. 2-ln droxv -5-meth\ l-propv I 
methaen late. 3-h}dio\} - 2 and 2-dimeihy I prop}' methacn late etc. is mentioned. It is the point of the performance obtained 
and economical efficiency, and 2-h\ dro\\ eth} I methacn late. 2-h\drox\ eth\ 1 aen late. 2-h\ drox\ prop\ 1 methacn late, and 
2-hy droxv pr<ip> i acrv late are especial!} desirable, these compounds are independent or two or more sorts can be used 
collective!} Moreover, as alky I methaer;. late, methyl methacn late, eth}! methacn late n-propvl methacr\ late. k>propvl 
methacrv late, mhuly I methacn late, isohutyl iik thacrv late, ten-butyl methacn late. etc. are mentioned. It is the point of the 
performance obtained and especially methyl methaen late and ethyl methacn late are deniable. It milks [ it falls, and it is 
easy to earn out micro phase separation of the compatibility with the above-mentioned sol gel solution, and ] as a result and 
is not dc-irah'e although it will think loi a hydrophobic proper!} to increase if the ca: hon number of the alky I group of this 
alky I methacn late becomes five or more, these compounds are independent -- or two or more sorts can be used eolleetivelv 
[0050] I he mole ratios <r s) of the aen late repeating unit and alkv 1 methacn late repeating unit in which the above-mentioned 
aen lie resin i II } has a hydroxy I ( meta) are I oq _ ] 00 0. and a poly mer that mam!\ consists of 5 95 - 1 00 0 preferablv . 
enough, wher. there are few hydroxy Is ihan one-mol '\ ( -- it scratches and hardness C not obtained 

[005^1 moreover, the put pose which raises | endurance disadvantage ****** an adhesive propertv. solubilitv. ] the original 
pertormance io this acrv lie reon -- the abov e-mentioned I meta.i acrv late polv mer -- receiv inu -- less than 50 mol '\t -- 
desirable -- less than 15 mol °<> -- it can come out comparative!} and other \ inv I monomers can be added as a 
copoiv meri/ation component 

[005X] As tin-, viii} I monomer, styrenc. v inv I acetate, aen lomtrile. a methacrv lonitnle. an aen lie acid, a methacrv lie acid, 
meth;.: aen late, eth}! aen laic. 2-cihy Hi .-xy I mcdiacry late. etc. are mentioned. 

[005 l) ] Although thm acrv lie resin (II) n obtained by earning out a pol} meri/at ion by arbitrary well-known methods i:sme_ the 
aen late and alkv I methaen late which have the above-mentioned hydroxy! (meta:'. n - the point which does not contain 
random copoiv meri/ation nature and an ionieitv impurit}.and its radical copoiv met i/ation method in the mside of an inactive 
solvent is desirable. 

[0000) As this polv meri/ation solvent, alcohok. such as ester, such as ether, such as ketones, such as hydrocarbons, such as 
ben/ene. toluene, a \v lene. a ey clohexaue. and a hexane. an acetone, a methyl eth} I ketone, and a methvl isobutv I ketone. I. 
2-dimetlio\\ ethane. 1. 5-dio\ane. and a tetrahv drofuran. eth} I acetate, but} I acetate, and ethoxv ethvl acetate, a methanol, 
eihanol. an isnpropanol. and n-butanol. are mentioned. I'hese solvents mav use two or more sorts together. 
(OOoi | Although polv meri/ation tempciature arid polv meri/at ion time do not generally have ****** nncc it is dependent on 
the initiator to be used, thev are usually 4- 10 hours preferably at dO-SO degrees C ;"()- 1 oo deurees ( tor 2 to 24 hours that 
what is ucccssarv is iust to use suitably a radical initiator well-known as a polv meri/ation initiator. 

[00d2| the molecular weight of the abov e-menroned aen lie resin (II)- weight average molecular vu leht 20.00()-H)D.nn<i 
-- it is die i\:nge of 4<f 000-400.000 preierabl} I lie stabaht} of the constituent for coa: in-_ w hich will be later mentioned if a 
low. paint film nature, and the nicmbranoin llcvihilii} acquired are lower than "'U>oo. : ; ^ eas\ to produce a crack and 
molecular v ,;ig! t n< "-I'gher than oOO.oi hi talk 

koo ■ . I he 2nd laver m tins nnention i- formed bv usine this as a const imcn! lot ^v/. after mixme the sol eel reaction 
mixna e co: la i mug i !g do -1} /ate i p-ort ion ). in. partial eoiulensale. or these : o 4 ' the above-mentioned alkoxv - ilaue. 
and the solution wliich dissolved the ,i!v\ e-nien! ioned aen 'ic resin i 11 ) and leav u-e r .mder ordinarv temperature preleiablv 
lor^everal liours or .naa. H> earn me out ordinary temperatuie neglect lor several noun oi moi e. tins constmient torcoatiue 
is t ran rent, and a uniform hardening lilm w ithout a ^\\w\- is obtained \s this i ea -o" . a sol eel reaclant and the hv droxv 1 of 
die side Jiain o:\ur;. \w resin react part la 11} dura:- | tln^ | the neglect, or k.droecn carried out. and it is presumed that 

micro equalization n carried out etc. 

[ (H '°4 | I he tormer )• [ the latter old he mixed quanl na; l v c ratio of the hvdiolv z.iie i po:; :on, t. its partial condensate or such, 
mixture, and ac r_v lie resin i !1 i ot the a!\ >v e-men: h >ned a!ko^.v si lane ] - ;o 0 !dlu- 1 Aeielit pre!erab!v ^o to lo'n, o!dhe 
weight io to on", ,a the weight to So" . of t'-e weig!:: (calculation as ! f kue.g 1 ! vvg'gh: ciite'ia !«v K2nSj( ) ( 4-n i 
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conversions). If there are too main amounts of a sol Lie 1 reactant. it will be easy to produce a crack on a hardening film, it" too 
tew. the endurance of a hardening film. especially water resistance will fall, and a hardening film scratches, and hardness runs 
short . 

|00fo| \\ hat is necessarv is to dissolve sol gei reaction mixture and both die components <mei mixture, and ja:-,t no: to- spoil 
the stabihtv of a sol gel reactant as a solvent of this aery lie resin. Specifically i .thanol. an isopropanol. n-butanol. a 
sec-butanol. The 2-etho\y ethanol. a 4-methy l-2-pentanol. 2-butoxy ethanoi. Alcohols, such as chacetone alcohol, an acetone, a 
methvl ethvl ketone, Methyl isopropyl ketone, a methyl isobuty 1 ketone, a methyl n-amyl ketone. Ketones, such as a 
c\clohe\anone. a diisopropyl ether, a tetrahy drofuran. L 4-dioxane. I. .^-dioxolane. 1. 2-dimelhoxy ethane, lather, such as 1 
and 2 diethow ethane, ben/ene. toluene, a xylene, hster. such as hydrocarbons, such as a cyclohexane and n-he\ane. ethy 1 
acetate. but\ I acetate. 2-ctho\\ etln I acetate. 2-hutoxy ethyl acetate, and ethyl but) rate, an aeeton itrile. a nitromethane. etc. 
are menlioned. KspeciulK . a ketone s\ stem sol\ ent is deniable and a methy I etln I ketone and a methy i isobuty I ketone are 
especialK desirable. Moreover, these solvents can use two or more soils together. 

[0000] The above-mentioned solution which consists ofam lie resin and a solv cut can make the alkoxy siK 1 machine of the 
side chain of this aery lie resin understand an added water part beforehand i portion ). as water and the acid catalyst were added 
and described above in this solution, before mixing with the above-mentioned sol gel reaction mixture. 
1 000 7) I sualK. three to 50 n o of the weight, it is 5 - 35 % of the weight preferably, and the whole quantity may originate in 
this sol Ringer's injection and an acrylic resin solution, or the solvent as a residue may newly add the content of what the 
constituent for coating used tor forming the 2nd layer of this invention becomes from the hardened material obtained by the 
sol gel reaction and the acrylic resin (II) which has the above-mentioned specific Junctional group (henceforth a solid 
content). It is chosen out of the solvent of the above-mentioned acrylic resin as this solvent. Moreover, even it there are few 
total amounts of solvents, it is chosen out of the alcoholic desirable system solvent of the above about 20% of the weight 
about 10% of the weight or more. 

[OOOS] this constituent for coating — as a curing catalyst -- usually — quarternary ammonium salt, such as alkali-metal salts, 
such as lithium salt of aliphatic carboxy lie acicK. such as a formic acid, an acetic acid, a propionic acid, butanoic acid, a lactic 
acid, a tartaric acid, and a succinic acid, sodium salt, and potassium salt, a hen/y I trimethy lammonium salt, a 
tetramethv lammonium salt, and a tetraethy lammonium salt. — sodium acetate, potassium acetate, acetic-acid 
tetramethy lammonium. and ben/y l-acetate trimethy lammonium are contained preferably 

[0000] Although the amount of a curing catalyst does not generally have ****** since it changes with a curing temperature 
and the setting times, itisusiiallv desirable to add in 0.1 - 15 weight section to this alkoxy silane 1 00 weight section 
(calculation a> | However. K2nSi()(4-n) | 2). 

[0070] moreover, this constituent for coating endurance, such as water resistance. -- and it may scratch and melamme resin 
ma\ be contained for the purpose of improv ement in hardness etc. As this melamme resin, the thing by which some or all of a 
methy lo! machine of a hexa methy lol melamine was methy bether-i/ed. or the thing to w hich some or all of this methy loi 
machine was carried out in the butv I ether is mentioned, those monomers or oligomer various kinds is marketed, and all can 
be used preferablv . for example, the t y mel resin of Mitsui SA1 1 b K K L '. Inc. and the you van resin of Mitsui i oatsu 
Chemicals. Inc. are mentioned. 1 his melamine resin is usually preferably used below in 50 weight sections below the 100 
weight sect ions to the abov e-mentioned aery lie resin 1 00 weight section. Superfluous addition of t hi ^ melamine may make the 
above-mentioned constituent gel. 

lOO" I ] I he making low temperature and a short time harden this melamine resin comparatively purpose, an acid catalyst can 
be used. As this acid catalyst, a ben/enesulfonie acid. p-toluenesu!tbnic acid, methansul tonic acid, a phthalic acid, a maleic 
acid. Lin itaconic acid, a succinic acid, a citric acid, an acetic acid, a propionic acid, a phosphoric acid, phosphorous acid, 
pheny Iphosphonic acid, a nitric acid, a hydrochloric acid, a sulfuric acid, a sulfamic acid. etc. are mentioned, and these acids 
are suitablv chosen according to the purpose. I his acid is usually preferably added below in 5 weight sections below 20 
weight sections to the melamme resin 100 section. 

|0(P2 | Moreover, in this constituent tor the 2nd layer, additives which were mentioned above, such as a light stabili/er and an 
ultraviolet rav absorbent, can be contained in the amount which does not spoil the paint film performance ot the 2nd laver in 
order to improve the w eatherabi litv of a plastics base material further. l"sually. this can also use two or more sorts together, 
and tliev car: be preferably used tor it below by 10 weight sections below 20 weight sections in the additive sum total to the 
solid-content 1 on weight section of this constituent. 

|0()~ ^ | 1 lie constituent for coating tor the 2nd lay er in this invention is applied on the i st lay er formed on the aforementioned 
[Mastics base material \s the method of appl icat ion. methods usiialK used, such as a HIP coat, a ^prav coat, a tlow coal, a 
roller coat, a bar coat, and a spin coat, are used, and it car. choose suitably w uli the con Oguration of this Plastic solid etc. ! he 
complex him ot organopoK si loxaue and acrv 1 ;c resin which is the 2nd lav er o t this i in ent ion is formed b\ usual K making 
drv ness ivmov a I ot a so I v ent tinder the tempo* at i ire below the heat del lection icmpcialuie ot this ba^c material liom ordinal \ 
temperature, and subsequently canyine out he.it hardening of the applied 1'lastk solid at the temperature ot h i- 1 M i degrees t 
for - \ houo during 1 1 1 minutes 

| oi j " 4 ] \ pan or all of heat hardening can serve as the he.it hardening ot the ; rd iav er bv which a laminating is carried out on 
the 2nd layer 

[i)<>~5| the thickness ot the 2nd laver needs -- a It hi nigh it scratches and changes u uh hardness -- usually -- 5-SO-micrometer 

; - 1 oo micrometers are S-N) micrometers still nioie preterablv preterably It w ill scratch, it thickness js smaller than ; 

m ic lometei s. and the mipiovemeni etlect ot hardness is no! acquired, but it luteoi than loo micrometers, a crack will tend to 



produce it. 

[0()7h| 1 lie 3rd Iaxer is formed using the coating constituent which consists of a solvent, an acid, and a small amount of 
curing cat i 1 \ si including the h_xdro!_x/ale (portion), its partial condensate, or such mixture of the alkoxv silane shown In the 
follow ing formula ( f » as a substantial solid content. 

I""": ~ 

[ f ormula 1 3 ] 

R° \-Sh()R]())4-\ ... ([J 

Here, it is the inside R^ of a formula. It is die alkxl group of the carbon numbers 1-3 replaced bx the alk\i group of carbon 
numbers I -4. the \ m\ I group or the meta-chestnut R( )K 1 SH I machine, the amino group, and one or more bases chosen from 
the group which consists of a gbcidoxv machine. R 10 is the alkx I group of carbon numbers 1 -4. and \ is the integer ot 0-2. 
I he abo\ e-mentioned alkoxx stlane can use both a tetrapod I ( >R1 and a dialkoxx silane. As this tctrapod alkoxx silane. for 
example, a tctramethoxx silane. a tetrapod ethoxx silane. tetrapod tsopropoxx silane. tetrapod n-butoxx silane. etc. arc 
mentioned. .Above all. a letramethoxv silane and a tetrapod ethoxx silane are desirable economical efficiencx and in respect of 
react i\ it\ . As trialkoxx silane. lor example Methyl trimetoxx si lane. Metlnl triethoxx si lane, a methx! triisopropox x stlane. 
MIX HIRITORI n-butoxx si lane f I H > 1 trimethox\ silane. ethx Itriethoxx silane. an ethx I triisopropo.xx silane. 
Props hrimethoxv silane. bun hrimethoxv si lane. \ in\ Itrimetoxx silane. Vin\ Itriethoxx silane. 3-mcthncrx low propx I 
trimethoxxsilane. 3-methacrx loxx propx 1 triethoxx silane. meta-cliestnut R()KIS1I1 metlnl trimetox\ silane. 
Meta-KI R1ROK1SM1 methx 1 triethoxx silane. 3-aminopmp\l trimethoxx silane. 3-aniinopropx I triethoxxsilane. 
3 -gl> cidoxx propx Itrimetoxx silane. 3-gl> cidoxx propx Itriethoxx silane. etc. are mentioned. Among these, metlnl 
trimetoxx silane and metlnl triethoxx silane are desirable methyl trialkoxx silane. economical eftlciencx. and in respect of 
react i x ii\ in respect of the abrasion resistance of the hardening 111m obtained, and crack-proof nature. As a dialkoxx silane. 
dimeilnl dimethoxx silane. vinxl metlnl dimethoxx silane. 3-methacrx loxx propx 1 metlnl dimethox\ silane. 
3-glx cidoxx prop\ Imethykiimetoxx silane. 3-ammopropyl methyldiethoxx si lane. etc. are mentioned, i hese compounds are 
independent or can use two or more sorts collective!) . 

|()07S| This alkoxxsilane mainlx has a desirable bird clapper on the performance of the paint film obtained from the tetrapod 
alkoxxsilane not more than 40 mo! V and the trialkoxysilane bexond 60 mol °<>. Although the abrasion resistance of the paint 
film obtained bx using tetrapod alkoxx silane improves, if more tetrapod alkoxxsilane than 40-mol (> n is used, this paint film 
will become eomparatixelx weak and a crack will become easy to produce it. 

|()()70| In addition, the hxdrob/ate (portion i and its partial condensate of the above-mentioned alkoxxsilane are the thing and 

homonxmx which are obtained bx | in said 1st Iaxer and the 2nd iaxer so-called j earning out a sol gel reaction. 

[OO.Xi)| A> for the 3rd Iaxer. it is also desirable to contain colloidal silica. I hat is. u is formed using the coating constituent 

which consists of a solvent, an acid, and a small amount of curing catalxst including the hxdrolx/ate (portion), its partial 

condensate or such mixture, and colloidal silica of the trialkoxx silane ( it corresponds to v 1 in the abov e-mentioned formula 

(14) show n bx the follow ing formula ( I)) as a substantial solid content. 

|IK)SI| 

[ formula 1 4 | 
R7-Si3 (URS) ... (1)) 

Here, it is the inside R 7 of a formula. It is the alkx! group of the carbon numbers 1-3 replaced bx the alky 1 \nou\^ of carbon 

numbers 1-4. the vinxl group or the meta-chestnut ROklNlll machine, the amino group, and one or more bases chosen from 

the group which consists of a glx cidoxx machine, and is R8. It is the alkxl group of carbon numbers 1-4. 

[00X2] As trialkoxx silane expressed with the abox e-mentioned formula ( 1)) for example, methx I trtmetoxx silane. metln I 

triethoxx silane. a methx I triisopropoxy silane. Mf ( H1RI TORI n-butoxx silane. ethvl trimethoxxsilane. ethx Itriethoxx silane. 

An ethx I triisopropoxx silane. propx Itrimethoxx silane. butx Itrimethoxx silane. Yinx Itrimctoxx silane. x inx Itriethow silane. 

3-methacrx loxx propyl trimethoxxsilane. 3-methacrx loxx propx I triethoxx silane. meta-chestnut ROKISHI metlnl 

trtmetoxx silane. Meta-KI RIR( ^KISI II methx I triethoxx silane. 3-aminopropx I trimelhoxv silane. 3-aminopropx I 

triethoxx silane. 3 -glx cidoxx propx Itrimetoxx silane. ; -gl> cidoxx propx Itriethoxx silane. etc. are mentioned. 

|0()N3| Moreoxer. it is desirable among trialkoxx silane at least 70 l, o of the weight of thai it is methx I trialkoxx silane in respect 

of the abrasion resistance of the hardening film obtained, it is more desirable that the whole cjuantitx of this trialkoxx silane is 

methx 1 trialkoxx silane. and metln 1 trimetoxx silane and methx I triethoxx si lane are still more desirable especiallv I hese 

compounds are independent, or can be combined two or more soils and can be used. Moreover, it is ako desirable to carrx out 

little addmon of the abox e-mentioned trialkoxx si lane other than methx I trialkoxx si lane tor the purpose of other functional 

grants. 

jouX 1| Although the aquosiiv distribution liquid or lox\-grade tally alcohol distribution liquid with which s - Nhiimii of the 
particle si/e is |0- 3onm prelerablx. and colloidal silica is usuallx contained ten lo mi ■,, of the wciehi as colloida- silka is 
used til: ihme ol aquosiiv distribution liquid is u^cd preferably Such colloidal silica n marketed with n ader.amas. se^i: ,| S 
Rl In >f . hv I M (I udox ) ot' the snow tex of Nissan (. henncal Industries. K A I AROID( ) of catalx st Chemicals industrv . < Kcai . 
and I s. Dii Pont, and \ \R1 k< K d i \alcoagi of 1 .S. \aico t henncal 

[ooS^] Although the mixed rate of the hxdrolx/ate < portion), its partial condensate or such mixture, and colloidal silka o\ 
trialkoxx silane is decided trom points, such as existence of the stahilitx ot the coating constituent to be used, the iramparcncx 
ot the hardening tilm obtained, abrasion resisiance. and crack initiation the inside of the m\1 Iaxer linallx formed -- the 
hvdrolx/ate (portion i ot this tiialkow silane. its partial condensate or °o - ; n ",. ol the weight i calculation as I I iowexer ! 
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weight criteria by R7 Si()3 2 coin ersion ) of such mixture, and colloidal silica — 10 - H) % of the weight - it is made to 
become comparatively Moreover, the hydroly/ate poured (portion), its partial condensate or such mixture, and colloidal silica 
are preferably contained in 15 - 30° o of the weight of the range ten to 50% of the weight in a coating constituent as a 
substantial solid content. 

[00Sb| the hydroly /ate ( portion ) and its partial condensate ot" the alkoxv silane expressed w uh the abo\ e-mentioned formula 
( \. ) ( and ( I) )> -- ll.q of alkoxv groups of this alkoxv silane -- recei \ ing -- usual ly --the ! - I o time equivalent - desirable -- the 
1.5-7 time equivalent -- further -- desirable - the water of the 2 - 4 time equivalent -- adding - the bottom of existence of an 
acid catalyst -- a non-solvent — or it can obtain by making it react to the bottom of dilution with a solvent Although the water 
of sufficient amount usually needed at the adding-waler decomposition reaction of trialkoxv si lane and a partial condensation 
reaction is contained in the colloidal silica aquosity distribution liquid to be used in the case of the trialkoxv silane of the 
above-mentioned formula ( 1 M. as king as it requires, you max add water further In this way . in water alcoholic sv stem acid 
medium, if Si-l >l I generates by hy drolv sis. a hy droxy I will condense the alkoxv silane ( portion ) In drolv /ate obtained, its 
partial (.ondensate. or such mixture, and thc_\ will form Si-( )-Si combination. Howev cr. condensation is not perfect and is 
partial, and this condensate holds most quantity of a Si-( )M basis, and. therein . is dissolv mg it into w ater alcoholic solv ent. 
[0087] The sol gel reaction mixture containing the In drolv /ate (portion) of this alkoxysilane. its partial condensate, or such 
mixture usually ripes. and !•> used. Although there is no generally since it is dependent on the kind and amount of the 

kind of alkoxv silane to be used and concentration, ihc amount of water, the kind ol catalvst and an amount, and a diluent 
solvent, the digestion period in this case is usually used as a constituent for coating, after making it ripe for several davs from 
sev eral hours. 

[00S8J It is required for the hydroly/ate (portion), its above-mentioned partial condensate, or such above-mentioned mixture 
of alkoxv si ianc to dissolve stably as a solvent used for this coating constituent, and. for that, it is desirable for 50 u <> of the 
weight or more to be alcohol preferably at least 20 l, ( . of the weight or more. As this alcohol, a methanol, eihanol. an 
isopropanol n-butanol. a sec-hutanok the 2-ethox> eihanol. a 4-methy 1-2-pentanok 2-butoxv ethanok etc. are mentioned, for 
example, the alcohol of the low boiling point of caihon numbers 1-4 is desirable, and an isopropanol is de arable especial lv m 
respect of solubility . stability, and coating nature. In tins solvent, the low-grade fatty alcohol as the water for the excess which 
does not paiticipate in this adding-water decomposition reaction among the water as a dispersion medium of the km -grade 
fatly akohol accompanying hydrolysis of the above-mentioned trialkoxv silane and colloidal silica, or a dispersion medium of 
colloidal silica is also contained. As othei solvents, to mix witli water alcohol is required, for example, ester, such as ether, 
such as ketones |^ such as an acetone a methyl ethyl ketone, and a methyl isobuty I ketone. ]. tetrahv drofuran. 1. 4-dioxane. . 
and 2-dimethoxy ethane, ethyl acetate, and ethoxy ethyl acetate, is mentioned. 

|008 ( )| It is required for the hydroiy/ate (portion), in above-mentioned partial condensate, or such above-mentioned mixture 
of alkoxysilane to dissolve stably as a solvent used tor this coating constituent, and. tin* that, it is desirable for 50 " ■> of the 
weight or more to be alcohol preferably at least 2o" lt of the weight or more. As this alcohol, a methanol, eihanol. an 
isopropanol. n-butanol. a sec-butanol. the 2-ethoxy ethanol. a 4-methy l-2-pentanol. 2-butoxv ethanok etc. are mentioned, for 
example, the alcohol of the low boiling point of eaibon numbers 1-4 is desirable, and an isopropanol is desirable especiahv in 
respect of solubility . stability , and coating nature. In this solvent, the low-grade fatty alcohol accompanving hvdrolvsjs of the 
above-mentioned alkoxysilane is also contained. A> other solvents, to mix with water alcohol is required, for example, ester, 
such as ether, such as ketones [. such as an acetone a methyl ethyl ketone, and a methyl isobuty I ketone. |. tetrahv drofuran. 1. 
4-dioxane. 1. and 2-dimcthoxy ethane, ethyl acetate, and ethoxy ethyl acetate, is mentioned. 

(0090] When this coating constituent contains a suitable acid, it is required 5.0-0.0. and to adjust pH to 4.0-5.5 preferablv . 
Thereby, while promoting the adding-water decomposition reaction of the above-mentioned alkoxysilane. and a partial 
condensation reaction, gelling in ordinary temperature can be prevented and preservation stability can be increased.. It mav 
add to alkoxysilane beforehand or this acid may be added after hydrolysis of this alkoxysilane. Moreover, this addition can 
also be div ided into ! time or 2 times or more. As an acid used, organic acids, such a s inorganic acids, such as a In drochloi ic 
acid, a phosphoric acid, a sulfuric acid, a nitric acid, a nitrous acid, perchloric acid, and a sulfamic acid, a formic acid, an 
acetic acid, a propionic acid, butanoic acid, oxalic acid, a succinic acid, a maleic acid, a lactic acid, and p-toluenesulfonic 
acid, are mentioned, for example, and especially a hydrochloric acid or an acetic acid is desirable. Although this acid changes 
with the acidity etc.. it n usually added at 2 or less ".. of the weight to this constituent. 

|*!0O| | furthermore, the catalyst for promoting heal curing contains in this coating constituent. I he thing same as this cataiw 
as said curing catalyst of the 2nd layer can be used Sodium acetate, potassium acetate, hen/v l-acetate trimethv lammonium. 
and acetic-acid tctramethv I AMMi )\IMl are especially desirable. Although an addition changes w ith haidening conditions, 
it is O.i - 2 " ,i of the weight preferably o.n 1 to 5" .. ot the weight to this con Mi men I. If there are tew additions than n.n I of 
the weight. sufficient cure rate w Mi not be obtained,, but if | than ^ l V. ot the weight | more, preservation stability will tall or 
prec ipnate will be produced 

[000.2] I he above-mentioned coating constituent for the >d lavcr in this invention is applied to up to the 2nd afou mentioned 
layer, and the mxI layer is torn led by heat nig. In order to apply tins coating coiistituert. methods usually used. >iuh as a IMP 
coat, a -pra\ coat, a tlow coat, a roll coal, a bar cava, and a spin coat, arc used, and it can choose suitably with the 
configuration of this Plastic solid etc the applied Plastic solid -- usually -- the bottom ot the temperature below ilk heat 
deflection temperature ot^nxlmai'y temperature to tuts Ki-e material — evaporation removal of a Movent -- it carries out 
Subsequently . at the temperature ot' N )- 1 'o degrees ( . the silanol which carries out heat hardening tor - 4 hours during I < ' 
minute* and which remains in this process is condensed, and the thin tilm ot the abrasion resistance ol the ; id lavci in tin- 
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invention and solvent resistance pastes up firmlv through the 1st laver and the 2nd laver on a plastic-molding object. 
|0093] A part or all of this heat-hardening operation can serve as the heat hardening of the 2nd laver. as described above. 
10094) 2-8 micrometers of thickness of the 3rd laver are 1-10 micrometers usualiv 3-7 micrometers still more prelerabK 
preterabK. If thickness is smaller than I micrometer, sufficient abrasion resistance wiii not be obtained, but 0 iuigci ilutn io 
micrometers, it will be easv to generate a crack. 

[0095 | A well-known le\ cling agent can be added and used for this constituent in order to impro\ e the 1st laver of this 
invention, the 2nd la\er. and 3rd laver the coating nature of the above-mentioned constituent of** and the smooth nature of a 
paint film obtained. An addition is usualiv O.o 1 - 2° <> of the weight of a range to a constituent. 

[009d | Anv are sufficient, the plastics base material used for this invention -- transparence -- opaque -- this base materia! for 

example. poK carbonate resin, such as pol\ (hisphenol-A carbonate). Acrvlic resin. >uch as a polv mclhv Imethacrv late, a 

polv ethv lene tcrcphlhaaite. Polv ester resin, such as a poK but) lene terephthalate and polv < ethv lene -2. o-naphthalate ). \ inv I 

resin, such as a polv amide resin | of in Ion 0 n\ ion 0. and 0 grides ]. polwvrene. polv acrv Ion itnle. and acrv lomtn ie-stv rene 

copolv mer. polv v inv I chloride, a poi\ 4-methvl pentene. and polv props lene. is memioncd, Acrvlic resin, such as 

pol\ carbonate resin, such as polv bisphenol A carbonate, and a polv methv Imethacr. late, is desirable, and polv (hisphcnol-.A 

carbonate! is especial l\ more desirable than the usefulness of the covering effect obtained, the adhesive propertv to a base. 

etc. 

|0()0^| 

[1- fleet of the Invention] The protected plastic-molding object the front face of this invention obtained in this wa> It consists 
of three-tiered structures which make the laver which makes react a sol gel reaciant and the acrvlic resin which has a hvdroxvl 
and comes to heat-harden the 1st laver and the 2nd laver. And the contents of this sol gel reactant in each class are durable 
high abrasion resistance and the Plastic solid which scratches and tias hardness and solvent resistance bv increasing in order 
of the 1st laver. the 2nd laver. and the 3rd laver. 

1 0098] this moldings -- tor example, apertures, such as an aircraft, a vehicle, and an automobile, and a headlight - it can use 
for various in addition sheets |. such as a windshield and a face plate |. such as apertures, such as buildings, such as a lens of a 
noise-proof vvall and signal 1 Aj fs. such as glasses and goggles, mirrors on curved roads, etc.. such as lenses [. such as an 
aperture of a construction equipment ] tor optics, such as a lens, and a mirror, a house, a garage, a greenhouse, and an arcade. 

and 
[0099] 

[ Pxamplc] I leieafter. although this invention is explained in full detail accouling to an example, this invention is not limited 
to this from the fiisi. In addition, unless n indicates especially, the section and mean weight criteria. 
1 0 1 00 1 

I The examples No (example of acrvlic resin A-l composition) of reference! 
(1-Aampleot acrvlic resin A-l composition) 

a) It has a retlux condenser and churning equipment, and the 2-hvdroxv ethv I methacrv late ( it omits 1 oliow mg 1 II MA) 13.1 
section. MM A90. 1 section, a/obisisobutv ronitril t it omits follow mg a/obisiusohutiromtoriru ) 0. 1 o section and I . and 
2-dimeihoxv ethane 200 section was added, and it was made to dissolve into the flask which carried out the nitrogen purge. 
Subsequent K. it wa - made to react to the bottom of o-hour churning at "o degrees C among a nitrogen air current. 
Reprecipitation refining of the obtained svstem of reaction was carried out bv the weight ratio of n-hexane and isopropvi 
alcohol at 3 1 of mixed solvents, and the copolv mer 9S section (acrvlic resin-A ) of' the lib MA MM A composition ratios 
10 90 (mole ratio) was obtained. I he weight average molecular weight of this polvmer was 100.000 from measurement of 
(.PC. 

[0 i o I I Simitai l\ . the copolv mer (acrv lie resin-B) of HI MA MMA composition ratios 30 7 0 (mole ratio) and the copolv mer 
( acrx lie resm-i." ) of b~ 33 ( mole ratio ) w ere compounded. Weight av erage molecular weight was 200.000 and 60.000. 
respect i v eb 

|01()2| b) 1 he copolv mer los section (acrv lie resin-D) of the 1 UMA 1A1A composition ratios 30 7 0 ( mole ratio) was 
obtained lil- e Above e except using the 1 11 MA' 1 '. 0 section, eihv I methacrv late (it omitting follow mg 1 M A ) SO. 1 section. 
a/obisuisohutironitoriruO. I 0 section and 1 . and 2-dimetho\v ethane 240 section. I he weight average molecular weight of this 
polv mer was ISO 000. 

|nlo3] e) I he copolvmer I OS section (acrv lie resin-I ) of the I IPMA MMA composition ratios 3n ~o (mole ratio) was 
obtained hi- e Above b except umiu: the 2-hvdrox_v propv 1 methacrv late < it omitting f ollow mg I IPM A i 43.2 section. MM A~o. I 
section, a/o'^isiiisohutironitorinio. 1 o section and 1 . and 2-d imethoxv ethane 22o section. I lie weight average molecular weight 
of tins polv me!" ua- 1 NfOOU 

d ) 1 he cop-4v mer section iacrv lie rcMii-1- i of the 1 II A MMA composition ratios 2o SO ( mole ratio) was obtained like 
\bov e a except using ihe 3-hv di'oxv ethv I acrv late (it < mi it ting I oilow ing 11 1 \ i 3 ; . 3 section. M M A SO I section, 
a / o h i s u i so! \ ; ! . !'■ v n s ! or ! r u o ! o section and band 3-d l me! In >xv e! hane 2' n 1 h\1 ion I i e w eight a v erage moicc u iai w eight ot ' il i is 
polx mer wu* ! "0.000. 

|o 1 o4 I I he " * * * tor examining methods o\ the follow ing | performance ev akiai ion of a hardening [\nni 1 1 1m |. 
j ( ) I o s i j i ) ,\d!i >i \ a propertv put length with a knife, put a break into a test pu\e from face at mterv aK o! 1 mm w ide. and 
form the H )■ > -snares. Alter sticking a cellophane tape (tradename Scotch tape bv \ lcluban ( 'o. . 1 td.ion it. it pulled and 
exfoliated a: a viictch in the direction of oo degrees from the front face, and the number of the eves which remained in the 
from lace estimated the adhesive propertv I heretore. lull adhesion k meant loo |on and full exfoliation is meant 0 100 < It is 



based on J IS K5400) 

(01 06 1 (2) It scratched, and it was made to mo\e to the front, forcing the heart which maintained the pencil at the angle of 
about 4^ degree > to the test niece front face, and was made into the shape of a pillar bv the hand of a hardness:operating 
personnel, and the degree ot hardness ot the hardest pcncii that does not get damaged in that case estimated, (it is based on 
JISK5400) 

[010"] (?) Abrasion resistance : using the Taher abrasion tester ( Product made from an Oriental energy machine), on 
condition that wear ring CS-IOF. MHlg of loads, and 500 cycle, it wore out and the difference before and behind wear of the 
ha/e value called for from the following formula (delta ha/e \alue) estimated the test piece front face. < It is based on J IS 
ko\5s or AS I MDI044) 

| i' quation 1 j 

Ha/e \alue (%) (a luminous diffuse transm ittance all light transmissions) \ I 00. [0 109] (4) Abrasion-proof nature : after 
grinding a test piece front face against --<)<)( H> steel wool. Mewing estimated the state where a front face got damaged, in the 
follow ing live Mages. 

0; I: which doo not get damaged at all even if it grinds strongly -- 2: which will get damaged slightiv if it grinds strondx -5: 
w Inch will get damaged a little if it grinds strong]} -- 4: which will get damaged if it grinds strongK -- even it' it grinds 
weakly, get damaged [ol 10| (5) Priming-proof nature : the appearance-of-lilm change 2 hours or alter boiling for 5 hours, an 
adhesive properly, and abrasion-proof nature were evaluated for the test piece m tap water. 
[0111] | i :\ample ! ] 

(Constituent tor the 1st layer) The methyl trimetoxy silane 4.0 section was put into the Frlenmeyer flask, and it added under 
churning. carry mg out external intercooling of the solution which consists of the acetic-acid 0.4 section and the water 1 .9 
section. After continuing churning under a room temperature for about 1 hour, the isopropanol (it omits Pol low inn I PA) 12 
section and the sodium acetate 0.04 section were added into this reaction mixture. Furthermore, churning was continued under 
the room tempeiature for about 24 hours. Subsequent lv . it dissolved in the mixed solvent which consists of the acrvlic 
resin-A 1 0 aforementioned section, the sec-butanol 45 section, and the methy 1-ethy l-ketone ( it omits Follow ing MPk) 45 
section in this icaction mixture, and tillered with the 1 -micrometer filter, and the constituent I -I was prepared. 
[0 1 12| (Constituent for the 2nd laver) The methv I trimetoxv silane 50.5 section was put into the Frlenmeyer flask, and it added 
under churning, tarrying out external intercooling of the solution which consists of the acetic-acid 5.0 section and the water 
14 section. After continuing churning under a room tempeiature for about I hour, the isopropanol (it omits Following I PA) 20 
section and the -.odium acetate 0.5 section were added into this reaction mixture Furthermore, churning was continued under 
the room tempeiature for about 24 hours. Subsequently, the solution which consists of the acrvlic resin-B5.0 aforementioned 
section and the methv 1-ethv l-ketone ( it omits f ollow ing MPk I 27 section in this reaction mixture was added, and it dissolved. 
Subsequently, this solution was ripened for 24 hours, polvsiloxane system paint additive PPRFNORC S4 (tradename: - after 
Sannopuko 0.2 section addition, it tillered with the I -micrometer filter and the constituent 1-2 was prepared) 
[01 15] (Constituent for the 5rd layer) The acid distribution liquid which mixed the acetic-acid 5.5 section 50" o beforehand in 
the methyl trimctoxy si lane 50 sec t ion at the colloidal silica aquosity distribution liquid (product made from Catalw 
Chemicals Industry : tradename kATAROUX ) SI- 50) 20 section was added, agitating violently under external intercooling. 
Subsequently, alter continuing churning tor bottom 5 hours of a room temperature, the IPA55 section and the sodium acetate 
0.2 section weie added. 1 he pll value of this system was 5.5. .After leaving it for three days at a room temperature, it tillered 
with the 1 -micrometer filter and the constituent 1-5 was prepared. 

[0 1 14] ( Manufacture of a Plastic solid, evaluation) 3-1 was applied with the w ire bar of a eonstituent»20. and it was dried for 
50 minutes at I 20 degrees C after gentle placement for 20 minutes under the room temperature on the board with a thickness 
made of the poly (bisphenol-A carbonate) resin (it omits Following PC) | of 5mm. I he coating thickness film was 2.5 
micrometers. Subsequently, the constituent 1-2 was applied with :; 50 wire bar on the coat front face of this lavcred product, 
and it heated tor 20 minutes at 1 oo degrees C alter gentle placement tor 2o minutes under the room temperature. Coaling 
thickness was I 5 micrometers. Furthermore, on the cascade-screen front face. 1-5 were applied with the wire bar of a 
constituent "20 and they carried out heat hardening at 150 degrees C after gentle placement for 20 minutes under the room 
temperature for 1 hour. I he coating thickness in this operation was 5 micrometers. 

[0 I I 5 | I here w .is no crack in appearance, and the obtained Plastic solid w as transparent and iioo^i. I he cross cut adhesion test 
showed the good adhesive properly by loo I 00. 1 he penci I degree of hardness w as 4 IF the I aber abrasion test was I.X°<>ot 
delta ha/e values, and the result ol a steel wool examination was evaluation of 0. and was the surface hardness of a verv high 
pcrtormance. Although n was under priming about (his Plastic solid tor 5 hours, an exterior change was not seen at all but the 
adhesive proper:;, was loo lot) Moreover, the result which ground the from face after being immersed against steel wool is 
evaluation ofo. and showed the outstanding priming-proof nature 

MM io] Moreover, a constituent 1-2 and 1 - ; were stahK used tor coating, without gelling more than tor one month. 
OH | ^] ( t n the >>;her hand, in the PC board of the base material which has not prepared the protective laver. it was pencil 
degree-ot-hai\i'iess the result of the I aber abrasion icm was 4K",, ot delta ha/e values, and the result of a steel wool 
examination ua * ev a I nation of 4. 

! n 1 ' S 1 I he laminating ol 2 .> micrometers ot" hardening Livers of a constituent I - 1 and the 5 micrometers of the hardening 
layers ol a constituent 1-5 w a- carried out one by one compictcK like the example 1 except not applv ing the aforementioned 
constituent i-2 on a [example ! ol comparison! thickness ; mmPC board this Plastic solid -- transparence -- it was smooth 
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and generating of a crack was run seen, either Although the adhesive proper!) was 100 100 in the cross cut adhesion test, the 
Taber abrasion test was 1.8% of delta haze \alues and the result of a steel wool examination was evaluation ot'0. the pencil 
degree of hardness was 1 f ew | a paint dim ) white blush marks were observed bv being immersed in (M iming 2 hours, the 
crack generated this Plastic solid in the paint film in being immersed in hours, ana me fail of adhesion was aUo seen. 
(01 |v)j The PC-board Plastic solid to which the laminating of 2 .5 micrometers of hardening lavers of a constituent 1-1 and the 
15 micrometers of the hardening lavers of a constituent 1-2 was carried out one bv one was obtained complete!) like the 
example 1 except not applving the (example 2 of comparison] aforementioned constituent 1-5. .Although the adhesive 
proper!) of this Plastic solid was 100 100 in the cross cut adhesion test and the pencil degree of hardness was 21 L the I aber 
abrasion test was l )% of delta ha/e values, and the result of a steel wool examination was evaluation of 2. 
[0 I 20| fhe PC-board Plastic solid to which the laminating of 1 5 micrometers of hardening lavers of a constituent 1 -2 and the 
: micrometers of the hardening lavers of a constituent 1-5 was carried out one bv one was obtained completeK like the 
example I except not applving the (example 3 of comparison | aforementioned constituent l-L 1 he adhesive propenv of this 
Plastic solid was o 100 in the cross cut adhesion lest. During measurement, the paint film exfoliated and the pencil decree of 
hardness and the I aber abrasion test have not been evaluated. 
|0I21| Ibxample 2| 

(Constituent for the 1st laver) 1 he methv I trimetoxv silane 4.0 section vwr put into the Frlenmcver tlask. and n ad^ied under 
churning, carrv ing out external intercooling ol the solution which consist , of the acetic-acid 0.4 section and the water I }) 
section. After continuing churning under a room temperature for about I hour, the I PA 12 section and the sodium acetate 0.04 
section were added into this reaction mixture. Furthermore, churning was continued under the room temperature tor about 24 
hours. Subscuuentlv. it dissolved in the mixed solvent which consists of the acrx lie resin-BIN aforementioned section, the 
sec-butanol SO section, and the MFK80 section in this reaction mixture, and tittered with the I -micrometer filter, and the 
constituent 2-3 was prepared. 

[OI22| (Constituent for the 2nd laver) The constituent 2-2 was prepared completeK like the example 1 except using the 
acrv lie resin-C5.0 section instead of acr\ lie resin-B. 

(01 23 1 (Constituent for the 3rd laver) The aforementioned constituent 1-3 was used. 

|()124] (Manufacture of a Plastic solid, evaluation) The laminating ol laver ( 3rd | laver ( 2nd | 5 micrometers per laver ( the ] 
and 20 micrometers and. and the 5.5 micrometers was carried out one bv one on the PC board with a thief ne-s of 5mm 
completeK like the example 1 . 1 he obtained Plastic solids were 0 1 .5" <> of all light transmissions, and appearance was 
transparent and \iook\. The adhesive propenv was 100 (00 in the cross eu: adhesion test, the pencil degree of hardness was 
5IF the result of the f aber abrasion test was I.^C of delta ha/e values, and the result of a steel woo! examination was 
evaluation ol 0. As for this Plastic solid, change was not seen at all after the priming immersion test of 5 hours, as for 
appearance, an adhesive propertv. and surface hardness. 

(0 1 25 | 2- 1 was applied with the w ire bar of a constituent--' Id. and it was dried for 5o minutes at So degrees c after gentle 
placement lor 20 minutes under the room temperature on the pol\ niethv Imethacrv Lite (it abbreviates to PM MA) resin board 
w ilh a [example 5 | thickness of 2mm. The coating thickness film was 2.5 micrometers. Subsequent!) . the constituent 1 -2 w as 
applied with ;; 40 wire bar on this coating 11 1 in front face, and it heated tor 20 minutes at So degrees c after gentle placement 
to i 20 minutes under the room temperature. Coating thickness was 1 1 micrometers, f urthermore on this coating film \von\ 
face. 1-5 were applied with the wire bar of a constituent- 10. and the) earned out heat hardening at SO decrees C after gentle 
placement tor 20 minutes under the room temperature tor 4 hours. I he coaling thickness in this operation was 4 micrometers. 
I he adhesive propenv of the obtained Plastic solid was 100 100. and surface hardness was pencil degree-of-hardness 7 H. 
2.4% of delta ha/e values of the Taber abrasion test, and evaluation of the steel wool examination 0. As tor this coating film, 
change was not looked at at all bv being priming immersed in 5 hours, either. 

(0120| On the other hand, the surface hardness of PMMA which is a base material was pencil degree-of-hardness 211. 2°% of 
delta ha/e values of the Taber abrasion test, and the steel woo! test evaluation 4. 
|0127| |1 xample 4| 

(Constituent for the 1st laver) I he methv 1 trimetoxv silane 4.0 section wa-. put into the 1 rlenmever tlask. and it under 
churning, carrv ing out external intercooling of the solution which consist ot the acetic-acid 0.4 section and the water 1.0 
section. After continuing churning under a room temperature for about I hour, the I PA I 2 section and the sodium acetate 0.0-1 
section were added into this reaction mixture, f urthermore, churning was continued under the room temperature for about 2 1 
hours. Subsequcntl) . it dissolv ed in the mixed solv ent w Inch consists ot the acrv lie resin-F) 1 5 aforementioned section, the 
-ec-hutanol oN section, and the Ml KoS section in this reaction mixture, and tillered with the I -micrometer ti'tcr. and the 
const n aent 1-1 w as prepared. 

|(M 2S I (Constituent tor the 2nd fo eri I he methv I trimetoxv ^i lane 2S A sect ion was put into the I rlenirev er tlask. and it added 
under churning. can) me out external intercooling ot tne solution w hieh consist oj the ucct ic-ac id fn sec i ior and the walei 

1 section \ Iter continuing churning under a room temperature for about 1 hour, the 1 P \ I o sect ion and the * odium acetate 
o.5 section were added into this reaction mixture. I urthermorc. churning was continued under the room temperature for about 

2 hours. Subsequent!) . the solution which consists ot the act) he resin- \o.u aforementioned section and the Ml BK42 section 
in this reaction mixture was added, and churning was continued further tor 4 hours. Polv sjloxanc s\ stem pain additive 

PI Kt \(>Rl S4 was tillered alter 0.2 section addition and with the I -micrometer filler, and the constituent 4-2 was prepared. 
|o 1 2 l >| (Constituent tor the 3rd lav er i I he acid distribution liquid which mixed the 4n" „ colloidal silica aquo-oiv distribution 
liquid (product made from ( utalvsi ( hemieals lndustr\ tradename k \ I \K< MIX > M- ho 1 S section, the walei ; .o section. 
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and the acetic-acid 4 section beforehand in the methv I trimetoxv si lane 27 section was added, agitating violentlv under external 
intercooiing. Subsequentl} . alter continuing churning tor bottom 24 hours of a room temperature, the IPA38 section and the 
ben/vl trimethv lammoniuni acetate 0.4 section were added. The pi I value of this s_wem was 5.2. After leaving it for two da\s 
al a loom tei i ipei alui e. ii filtered wuh the i -n t ic i oi i icie. hilci and the LouMuucni 4-." was picpMied. 

[0 1 50) < Manufacture of a Plastic - olid. e\ aluation ) 1 he dip coating method u t b used on the PC board w ith a thickness of 
3mm. and the laminating of lav er | 3rd ) laver | 2nd | 1.5 micrometers per laver ( the ] and 10 micrometers and. and the 5 
micrometers was carried out one bv one. As a result of evaluating the paint film performance of the obtained Plastic solid, the 
adhesive propern was 100 100 in the cross cut adhesion test, the pencil degree of hardness was 311. the result of the I aber 
abrasion test was 1 .5"n ot delta ha/e values, and the result of a steel wool examination was evaluation of 0. A ^ tor this lavered 
product, change was not seen at all alter the priming immersion test of 5 hours, as tor appearance, an adhesive propcrtv. and 
surface hardness. 

[0131] H> manufacture of the coaling constituent for the [examples .^-o | 1st laver. it is the aforementioned acrvlic resin 
instead of the aforementioned acr; he resin-. V - PC fabrication board was produced completelv like the example I except 
using \ or -P. A ^ a result of ev aluutmg the pa int film pertormance of the obtained Plastic solid, the adhesiv e propcrtv was 
1 00 1 00 in the cross uit adhesion test, the pencil degree of hardness was 411, the result of the I aber abrasion test was IS 1 ., ot" 
delta ha/e value v and all ot the result of a steel wool exam mat ion were evaluations of 0. As for this laveted product, change 
was not seen at all after the pi nning immersion lest of 5 hours, as for appearance, an adhesive propcrtv. and surface hardness. 
1 0 1 32 J |Pxample 7| 

(Constituent for the 1st laver) lo the constituent 1-1 used in the example 1. the constituent 7-1 was prepared completelv like 

the example 1 except earning out the addition dissolution of the Cvmel 303 (methv 1-ether tvpe hexa methvlol melamine 

resin) 1.0 made from Mitsui SAI I PkkC section, and the p-toluenesulfonic-acid 0.03 section further. 

[0133] (Constituent for the 2nd laver) The constituent 2-2 was used. 

[0134] (Constituent foi the 3id la>ei ) 1 lie aforementioned constituent 4-3 was used. 

[0 1 35 ] ( Manufacture ot'a Plastic solid, ev aluation ) 1 he dip coating method was used on the PC board w ith a thickness ot 
3mm. and the laminating of lav er | 3rd | laver [ 2nd ] 1.5 micrometers per laver | the ] and 10 micrometers and. and the 3.5 
micrometers was carried out one bv one. As a result ot ev aluating the paint film performance of the obtained Plastic solid, the 
adhesive propcrtv was 1 00 loo m the cross cut adhesion test, the pencil degree of hardness was 311. the result of the 1 aber 
abrasion test was 1 .5'\. of delta ha/e values, and the result of a steel wool examination was evaluation of 0, Moreover, as tor 
this paint film, aftei the priming examination of ^ hours was not changing at all. 

[01361 [Pxamples S-10] It is the aforementioned acrvlic resin to the 2nd layer, respectively - PC Plastic >olid was produced 
completelv like the example I except using 1 K -P. and -1 . As a result ot evaluating the paint film performance of the obtained 
Plastic solid, the adhesive propcrtv was 100 100 in the cross cut adhesion lest, the pencil degree of hardness was 41 1, the 
results of the Taher abrasion test were each delta ha/e v alue 1 ~ and I .6 or I .6" ... and all of the result of a steel wool 
examination were evaluations of 0. As for thC lavered product, change was not seen at all after the priming immersion test of 
5 hours, as for appearance, an adhesive propcrtv. and surface hardness. 
|0137| |1 xample 1 I | 

(Constituent for the Ct laver) I o the constituent 2- 1 used in the example 1 . the constituent 11-1 was prepared completelv like 
the example 2 except carry mg out the addition dissolution ot' the I v me! 303 ( methv l-ether tv pe hexa metln lol melamine 
resin) 3.0 made from Mitsui SAI I 1 KKl sec; ion. and the p-toiuenesul tonic-acid 0.1 section further. 

[01 38] (Constituent for the 2nd laver) The methv 1 trimetoxv silane 24.4 section was put into the Prienmever tlask. and it added 
under churning, cairxing out external intercooiing of the solution which consists of the acetic-acid 2.5 section and the water 
12 section. After continuing churning under a room temperature for about I hour, the isopropanol (it omits Following 1PA) 16 
section and the sodium acetate 0.3 section were added into this reaction mixture, f urthermore, churning was continued under 
the room temperature for about 24 hours. Add the solution which consists of the Aldrieh (Aldrich) polv { 2-hv droxv ethv i 
methacrv late) ( v iscositv average molecular weight 300.0(H) [ about ]) lo.O sections, and the ethanol 40 section in this reaction 
mixture, it was made to dissolve, and digestion was continued for further 24 hours. Polvsiloxane svstem paint additive 
PI RI NOKl ' S4 was tillered at'tei < ' 2 section addition and w ith the I -micrometer (liter, and the constituent I 1 -2 was 
prepared. 

1 0 i 50 1 { Const it ueir tor the 3i d lav ei ) The const ituent 1-3 w as used. 

|0 I 40| { Manufacture of a Plastic solid, evaluation I I he laminating of lav er [ 3rd j laver j 2nd j 2 micrometer per laver [ the | 
and 15 micrometers and. and the 5 micrometers was carried out one bv vine on the PC board (5mm in thickness) like the 
example I. As a refill ot evaluating the paint film pertormance ot the obtained lavered product, the adhesive propcrtv was 
I 00 loo m the cross c ut adhesion tea. the pencil degree of hardness was 411. the result ot the i aber abrasion *esi was 1 tv\, of 
delta ha/e values, and the re- uit ot a steel wi-oi examination was evaluation oft). Moreover, as lor this paint tilm. alter the 
pi iming examination ■ 5 houi s u as not char. e:ng at all 

[0 1 4 1 | I o the const ituent 1 I - 2 for the 2nd la ■■ er used in the (examples 12-15] example 1 1 . PC Plastie solid was produced 
completelv like the e % ample 1 I except carrv me out the addition disso ution of the ( \ mel 3o5 i methv l-elher tv pe hexa 
methv lol melamine rcsm ) 3 o made trom Mi: an s \l I I KKl section, the p-toluenesuitonie-acid o. 1 section icxample 12 > or 
the Cvmel 5~<> (meih; 1-ether t\ pe hexa metlr. lol melamine resin i vit section, and the itacomc-ac id o. I section (example ! 3 ) 
tun her. respective!;. -\s a result of evaluating the paint film pertormance of the obtained Plastic solid, the adhesive propcrtv 
^as loo loo in the cross cut adhesion test, the pencil degree of huidncss was 41 1. the result of the I abci ahi\h ion test up 
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to 1 .5 or 1 .6°o of delta ha/e values, and all of the result of a steel wool examination were evaluations of 0. As ior this Plastic 
solid, change was not seen at all after the priming immersion test of 5 hours, as for appearance, an adhesive property, and 
surface hardness. 

j 0 i j j i . xaiiip ic i -f j 

(C onstituent tor the 1st laver) "I he aforementioned constituent 1-1 was used. 
[014"] (Constituent for the 2nd laver) The aforementioned constituent 1-2 was used. 

[0 144] (Constituent tor the 3rd laver) The tetramethoxv si lane 20 section was dissolved in the IPA7 section, and it added 
further, agitating the centinormal hv drochlonc-acid solution 10 section violentiv under external mtercooling. Subsequent!}, 
after agitating under a room temperature for 3 hours, at 10 degrees C. it was left for 24 hours or more, and riped. and the sol 
Lie I reaction mixture of a tetramethoxv silane was prepared. I he methv I trimetoxv si lane 15.6 section was mixed in this sol gel 
reaction mixture 3 section, and the centinormal h\ drochlonc-acid solution 5.4 section was added, agitating violent!) under 
external mtercooling. Subsequently after agitating under a room temperature lor 3 hours, the I PAS. 9 section and 10°<> of 
sodium acetate acetic-acid solution l.S section were added. The pll \alue of this svstem was 5.2. After leaving it for three 
da\ n at a room temperature, it tillered with the 1 -micrometer filter and tin- constituent 14-3 was prepared. 
|0 145 | ( Manufacture of a Plastic solid, evaluation) I - 1 was applied w ith the w ire bar of a const ituent-'20. and it was dried for 
30 minutes at 120 degrees C after gentle placement for 20 minutes under the room temperature on the board with a thickness 
made from PC | of 3mm. The coating thickness film was 2.5 micrometers. Subsequently the constituent 1-2 was applied with 
-"50 wire bar on the coat front face of this layered product, and it healed tor 20 minutes at 80 degrees C after gentle placement 
for 20 minutes under the room temperature. Coating thickness was 15 micrometers. Furthermore, on the cascade-screen front 
face. 14-3 were applied with the wire bar of a constituent ;: 20. and they carried out heat hardening at 120 degrees C after 
gentle placement for 20 minutes under the room temperature for 1 hour. The coating thickness in this operation was 4.5 
micrometers. 

[0146] There was no crack in appearance, and the obtained Plastic solid was transparent and good. The cross cut adhesion test 
showed the good adhesive propertv b> 100 100. The pencil degree of hardness was 411. the Taber abrasion test was 4.5° <> of 
delta ha/e values, and the result of a steel wool examination was evaluation of 0. and was the surface hardness of a ver\ high 
performance Although it was under priming about this lavered product for 5 hours, an exterior change was not seen at all but 
the adhesive propertv was 100 100. Moreover, the result which ground the front face alter being immersed against steel wool 
is evaluation of 0. and showed the outstanding priming-proof nature. 

[Oi l 7 ] Moreover, a constituent 1-2 and 1-3 were stably used for coating, without gelling more than for one month. 
|0I4S| [hxamplc 15| 

(Constituent for the 1st laver) The aforementioned constituent 4-1 was used. 

|0I 4 C, | (Constituent for the 2nd laver) The aforementioned constituent 4-2 was used. 

[01 50] (Constituent for the 3rd laver) In the tetrapod ethoxv silane 20 section, the centinormal In drochlonc-acid solution 7 
section was added, agitating violent!) under external mtercooling. Subsequently after continuing churning for bottom 3 hours 
of a room temperature, at 10 degrees C. it was left for 24 hours or more, and riped. and the sol gel reaction mixture of a 
tetrapod ethoxv silane was prepared. The methyl trimetoxv silane 28 section was mixed in this sol gel reaction mixture 3 
section, and the centinormal hv drochlonc-acid solution 11.1 section was added, agitating violentiv under external 
intercooling. Subsequently after agitating under a room temperature for 5 hours, the I PA 18.5 section and 10% of sodium 
acetate acetic-acid solution 5.5 section were added. The pll value of this svstem was 5.2. After leaving it for three days at a 
room temperature, it tillered with the I -micrometer filter and the constituent 15-3 was prepared. 

[015 I ] (Manufacture of a Plastic solid, evaluation) The dip coating method was used on the PC board with a thickness of 
3mm. and the laminating of laver [ 3rd ] layer [ 2nd ] 1.5 micrometers per laver [ the ] and 10 micrometers and. and the 5 
micrometers was carried out one b\ one. As a result of evaluating the paint film performance of the obtained Plastic solid, the 
adhesive propertv was 100 100 in the cross cut adhesion test, the pencil degree of hardness was 511. the result of the Taber 
abrasion test was 4.2 n n of delta ha/e values, and the result ot a steel woo! examination was evaluation of 0. Moreover, as for 
this Plastic solid, change was not seen after the priming immersion test of 5 hours, as tor each of appearance, adhesive 
properties, and surface hardness. 
[0152] [fxample Id] 

(Condiment for the 1st laver) The aforementioned constituent ~-l was used. 
[0155] (Constituent tor the 2nd laver) The aforementioned constituent 4-2 was used. 

|<> I 54 ] < Corstiment for the 3rd lav en 1 he tetramethoxv silane 20 section was dissolv ed in the I PA5 section, and it added 
further, agitating violentiv the acetic-acid 2 section and the water 12 section under external intercooling. Subsequently after 
ag rating under a room temperature tor 5 hours, at 10 degree* C. it was left lor 24 hours or more, and riped. and the sol gel 
reaction in^ (ure of a tetramethoxv muhc was prepared. 1 he methv i trimetoxv si lane o section was mixed in thC sol gel 
react iim miMurc 5 section, and the acetic-acid o.d section and the water 5.0 section were added, agitating: violentiv under 
external mtercooling. Subsequently after agitating a room temperature tor ; hours, the IP A4 section and the ben/vl 

tr unci In iummonium acetate 3 section were added. After leav me it for mx dav s at a room temperature, it tillered with the 
I -micrometer tllterand the constituent I 0-5 was prepared. 

[ 0 I ys" ] ( Manufacture of a Plastic sol id. ev al nation l ITc dip coat ing method was used on the PC hoard w ith a th lckness ot' 
; mm. and tl e laminating ot" lav er j M'd | laver | 2nd 1 I .5 micrometers per laver | the j and 1 o micrometers and. and the 5\5 
micrometers was earned out one hv one \s a result ot' evaluating the paint tilm performance of the obtained Plastic solid, the 
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adhesive property was I 00 I 00 in the cross cut adhesion test, the pencil degree of hardness was 3M. the result of the Iaber 
abrasion test was 3.2° o of delta ha/e \alues. and the result of a steel wool examination was evaluation of 0. Moreover, as for 
the paint film of this Plastic solid, after the priming examination of 5 hours uas not changing at all. 



(Translation done.] 



